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 Fanciest Car You Can Buy 
PARE 108 


YOUR FIRST 
TRIP INTO SPACE 
A world-famous scientist 
describes in fiction 

the islands that men 
will build in the sky. 


It’s the breath-taking 1953 Studebaker ! 


Excitingly new in continental styling! 
ly down to earth in price! 


Impressiv 


‘Tue dramatic | 
and flair of Europe's 


udebaker sparkles with the verve 


distin, d cars—but it's 


‘rican in comfort and handling 
of 9 thrillingly styled 


thoroughly An 


You have your ch 


to you at a down, 


and hard-tops—and each e¢ 


with Studebaker low operat 
53 Studebaker now—a ( 
liant-performin, 

An exclusive new Studebaker kind of Power Ste 
is available in the Commander at me 


Order your 
lowest price field—a k 


It’s sensational! It’s less than 5 feet high! 
The new Studebaker Starliner hard-top! 


Is Man's First Space Ship 


lready Being Secretly Built? 


fled 
her 


UPPOSE YOU were Mike Novik, engineer ur suspicions can 0 longer be 

You're HIRED by some amateur rocket chet itip fs Bo. dammyand 
ackpots,"" who are constructing a ‘dus brain bebind # 

Sf, eal rocke every. page of this daring 

novel, “TAREOFF."" It is just 

ONE of the exciting books offered to new mem, 

bers of the SCIENCE-FICTION BOOK CLUB, 

are mill Read about the others below . . . then PICK 

fon the proet—and. by. whom? < ANY “THREE FOR ONLY $1” on this great 

project's chiel engineer sudden! 


of these Complete New Masterpieces of 


SCIENCE-FICTION 


TAKEOFF —Seo 


aro 
ltrs trom TWe CURRENTS. OF 
A unless they are warned 
Baca eeTancw at ROUBLE JEOPARDY — Two 
vesvoeTunpune nab: Tiaiitnd irttonet ot Wve 
ain Commarea, iS cc RA HO 


WHICH 3 Sor ontrn $1:0% 4 


THE BOOK CLUB OF TOMORROW IS HERE TODAY! 


MAGINE-ANY THREE of these cost $2.30, $2 
fallenve, brand-new. SCIENCE. editions! 
FICTION books—a $7.50 10 $9.00 N@ Dues or Complicated Rules 
value-yours for only $1.00 on this ey selection is described IN AD. 
= VANCE, in the Club's free bulletin, 
‘The founding of this SCIENCE- “fhungs' to" Come." You take ONLY 
FICTION BOOK CLUB is a recon: those books you 
nition of the fact that Science-Fiction 
as won a place as an important Re 
vind of literature, It has grown 50 
fast it's hard to keep up. with it 
How is one to read the BEST new 
Science Fiction books—without wast. 
au time and money wading through 
ood and bad alike? 


and up in publishers 


Sl cuRRENTS OF SPACE) SANDS OF MARS 
] DousLe JEOPARDY [1 TAKEOFF 

5 onnteus oF SciENCE () WEST OF THE sun 
FICTION 

speciaL 

Seitgnted, I may return all books in 7 

Says, pay nothing. and this membership 


SEND NO MONEY 
1st MAIL COUPON 
We KNOW you will enjoy member 
ship ia this new book clus To PROVE 
tye are snaking ths amazing offer! 
Now—TheCreamof New Selence- Lou choice of, ANY. 3 of tg ary 
Hletion Books—For Only $1 Each! 31 \FOR ALL THREE. Two are your 
The SCIENCE-FICTION BOOK &itt books for joining | the other is 
CLUB selects each month the best mew frst select This liberal offer may 
‘Science-Fiction book. It brings you the have to be withdrawn at any time. So 
brand-new full-length books FOR ™ail coupon RIGHT NOW to: 
ONLY Sr Lic {plus a tee coots SCIENCE-FICTION BOOK CLUB, 
Wiping’ chursel Lien’ though ‘they Dept. PS-6, Gorden City, New York 


June 1953 | 
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Americas Leading New-Mdea Magazine for A VE Years 


POPULAR 


Founded 1872, Vol. 162: No.6 RTO BOAO I Mechanice and Handicraft 


us. at. FF 


Monthly 


Voura Tonney, eprron + Howard Allaway, MANAGING EDrron 
Howard C. Jensen, ant eprron * Frank Rowsome ASSISTANT MANAGING EDITOR 
snuels (Director), Herbert Anth 
: Eric Kanninshi Jr, Richard Meye 
Cooper Daniel 


associate eprrons: Alden P, Armagnac, Thomas Berger, rmorocna: 


SENIOR eprrons: Harry Walton (Mechanics & Handi- ar: Harry 
cralt), Hartley E, Howe (Features), Martin Mana (Copy). Exikson 


W. Morris ( 


irector), Hubert Luck= 


Henry B. Gi Devon Francis, Sheldon M. Galla: ett, Orlando 

ger, Kendall W. Goodwyn, Herbert . Johansen, Her-  xprronsat, asststawrs: Harriet Trowbridge, Carol Ennis, 
hert R, Pfister, Denis Sneigr, Robert P. Stevenson, Ruth Teresa Robbins, Georgette Sparks, Katharine W, Town! 
Westphal send, Jeanne Van He 


Aupwestens EDrron: Wesley S. Griswold (Chicago) * westeny eprron: Andrew R. Boone (Los Angeles) 
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jilbur Shaw Reports on a Diesel Car 


le Car Has Big Ideas........... 
Can We Tame the H-Bomb?. 
What Airliner Are You Boarding?..... 
New Queen Dazzles the Motor World... 
Anybody Can Build a House.............. 
“I Flew with Our Radar Scouts”. 
nds in the Sky. 
The Hut That Jerry Built 
Hunting 


How! tm Guise Nelig: Valves 
Gus Puts the Heat on an MG. ai 
a Homemade Pool........200 
ces Anyont 


Awrnun C, CLarKe 


For 81 years Porvtan Science 
Mowtuty has featured actual ac- 
complishments of science, This = 
month, 20 pages are devoted to a Boat Moorings Save Your Back... 
dream. This dream, of building 

space ‘stations that’ will revolve You Can Handle the Humidity. 
around the earth like the moon, is = 

shared by many s ists and en- What You Should Know About Magnetos....228 
gineers. Arthur C. Clarke of the = = a 
British Interplanetary ty has Choosing Blades for Your Circular Saw. 
written a novel to explain it bet- 

ter to laymen. The novel is can- 
densed on pages 140 to 1. (More features and departments are listed on page 4.) 


Godfrey Hammond, pustisuen + Stephen P. Glennon, ADvEnTisiNc DIRECTOR 


ADVERTISING OFFICES: xew youx—353 Fourth Ave.; cmicaco-360 No 
Book Bldg.; sax rnancisco—651 Market St. is 
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Licented DAY-GLO® Printing 


HERE’S PROOF THAT YOU CAN 
DOUBLE YOUR INCOME BY 1963 


Just imagine what you could do with twice your 
present income! While you're still young, 
could afford luxuries usually associated 
success ... $65 suits... $18,000 home... security 
for your family . . . respect from your friends. 
If you're like the average I.C.S. graduate 
surveyed this year, you'll actually be making 
twice your present income by 1963! 


FROM $2,514.63 TO $5,114.84 


This is about what you can expect I. C.S. to do 
for you if you are an average student. With a 
little extra effort, you'll be even better off! 


391 subjects to choose from. I. C. S. courses 
cover practical, everyday subjects in a practical, 
easy-to-follow way. You use your spare time — 
time that others waste —to acquire knowledge 
worth thousands of dollars to business and in- 
dustry. If you want to be twice as well off in 
1963 as you are today, mail the coupon below. 
Get Expert Guidance with 2 FREE BOOKS. By 
return mail, you get complete eatalog on the career 
you check. Also 36-page pocket-size guide, “How 
to Succeed.” Both free! Just mark the coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


ovine Machane 
oeuitbine” 
Araitecare 

B arch Srating 

8 


5 feyial Chemiatry 


civit. struc: 
Engineent 


EcecTRICAL 
Etna! Eneoeering 
Sbetreie 

5 Ect! Maintnanes 


She's holding a sheaf of 
reports from I. C. S. ten- 
year graduates. This 
Group alone shows an 
average pay increase of 
103%. You can match it! 


Returns from 21 stat 
engineers, technicians 
facts about your expected income over a 


Age 30 Age 40 


« from accountants, draftsmen, 
J show the following important 
year period, 
% Ine 


‘Average income 
for all US. men 


$2,449.00 $2,845.00 16% 


‘Average income 
for college 
sradustes (men)* 


$3,537.00 $4,618.00 309% 


Average income 


for 11.6.5. $2,514.63 $5,114.84 
putas pelo. yy 108% 
veyed Jan. ‘53. 


From “They Went to Colles,” Maverman & West 


NOTE: The average man or woman will put 
‘off mailing this coupon till Iater. Consider 
yourself above average if you do It now, 


 Statonay Stam Easneeing 

5 Stitonary Fireman 
RADIG, TELEVISION, 
COMMUNICATIONS 


(2 Teale Engineering 
Caton sanactu 


YEAR OF THE SIX 
MILUIONTH STUDENT 


ty. Tone state. orhing Hous Amt. om, 
a ‘Special ution rates to member of the Armed Fores. Canadian residents send 
—_ ‘aopon to ntcnaaona Correspondence Sch Canadian, Ut, Monta, Canada 
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All-Purpose Snips with 
PROTO Professional Quality! 


yLTIPLE- 
wi NIPS 


cutting jobs. Por 


reatly i 


= DUCKBILL OR 

CIRCULAR SNIPS 
Tost popular style for professional cutting of 
circles, and other odd designs, Blades hol 
low ground for easier, foster, heavier work 


BINATION Ss =O 


STRAIGHT OR 
REGULAR SNIPS 


Fine for shops, farms ond homes where o 

handy cutter is needed. Streamlined with 

ory, graceful curves and well rounded 
‘edges. In 7”, 10” and 12” lengths. 


COMBINATION. 


Truly all-purpose, PROTO’s new snips fill the 
needs of practically all industries, mechanies 


and craftsmen. Four basic styles cut hundreds | 


of materi 


is And you get true professional 
Pemoro.m quality in PROTO snips! They give 
Ing smooth, fast, accurate cuts... pro- 
duce better finished work, clean and 
unbent... have great strength and 
toughness...are sturdily built. Buy 
these professional, all-purpose snips 
from your PROTO dealer. Send 10¢ 
Ee for 68-page catalog of entire line to 
PLOMB TOOL COMPANY 


2257Y Santa Fe Ave., 
Los Angeles 54, Calif. 


Los ANGeLes 


Eastern Factory—Jamestown, N.Y. 
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| News and Pictures 
Gunmen Test Rifles in Deep Freeze. 
Turbo-Train to Run on Bottled Ga: 
New Power Steering Fits Old Car: 
Gears and Bearings Made by the Yar 
3-D TV?. 
Hang It Up. 
They Begin Where Detroit Leaves Off... 
How Gas Gauges Work... 


Magnesium Car Is Lighter Than Pl 
How You'll Fly in 19 
From Flatbed to Home Trailer. 
Mechanics and Homebuilding 
Record Caddy Totes Phonograph... 
New Garden Gadgets. 
Gadgets for Your Car. 


NEXT MONTH... 


Home-Workshop Index 


ppy fellow above doesn’t 
complete i 


nd Hi 


Mechanics 
the past ap y 
Fully cross-indexed, this guide 
help you find hundreds of valuable home 
workshop ideas in that file of back copies. 


Canvas Sun Roof Shades Your Terrace. 
Extra Service from Plastic Bottles 


& 
= 
a 


Steam-Car Engine Runs 


Departments 
Letters 
New Ideas from the Inventors. 
I'd Like to See Them \ 
| PS. Last Minute News and Note 
New Tools. 
Hints from the Model Garage 
New for the Handy Man. 
| Keeping the Home Shipshapy 
New Shop Ideas 


Coble lesher oppears to right of workman. sls the cable 
ond supporting strand feed through, the machine ro- 
tates, binding them together with steel lashing wire. 
Meanwhile, @ winch houls the leshed cable into position. 


I+ 18.2 job your telephone company 
faces every day. Thousands of miles 
of cable go up each year—alll secured 
to steel strand running from pole to 
pole. The best way to secure cable is 
to lash it to the strand with a spiral 
binding of wire. 

One way to do this is to raise cable 
and strand separately, then lash them 
together by a rotating machine pulled 
along by workmen on the ground. 
This produces a strong, tight support 
for the cable. But each pole has to be 
climbed as many as four times. So 


How would 
you 


hang cable 


Bell Laboratories engineers devised 
an easier way. 

Now, lashing can be done on the 
ground so that cable, strand and lash- 
ing wire may be pulled into position 
as a complete assembly. ally 
workmen need make only two trips 
up each pole. 

For telephone users, the new way 
means that cable can be installed 
faster, while costs are kept down. It 
shows again how work at Bell Tele- 
phone Laboratories improves each 
part of your telephone system. 


Bell Telephone Laboratories 


Improving telephone service for America provides careers for creative men in mechanical engineering 


AT LAST! A CHROME RESTORER 
THAT WORKS! 


ae 


“ TURN THIS | INTO THIS © 


Amazing new 2-way chrome protector wipes away 
rust — pits — corrosion — in just 2 minutes! Stops 
rust from forming! Keeps chrome mirror-bright! 


Now keep your bumpers, grillwork, window-frames, all chrome on your 
car sparkling bright as the day you bought it! Keep it rust-free for life! 
No matter how badly pitted or scarred, this sensational new 2-Way 
Chrome Protector wipes it Mirror-Bright, prevents new rust and $ 

corrosion from forming! only 2 


ONE APPLICATION LASTS ENTIRE SEASON—gives you safe, foolproof 
protection against vicious biting erosions of SALT AIR — SUN — RAIN — 
SLEET — etc. 101 USES — for fishing reels, boat trims, bicycles, sport- 
ing equipment, etc. 


NOW-YOU GET 2-WAY CHROME PROTECTION 


Complete Chrome Protector Kit containing: 


1—Bottle of RUST REMOVER chemical with special applicator. Enough to 
remove all rust from car. 


2—Can of PROTECTOR chrome rust preventer and applicator. Enough for 
years of safe protection. 


ABSOLUTE GUARANTEE CLIP THIS COUPON NOW! 


H. SEARS INDUSTRIES, Inc. 


RESULTS ABSOLUTELY GUARANTEED Dept. €370, 799 Breadwey 
OR MONEY BACK! Enclose $2, check 

or money order with your name and 

address. 


ADDRESS, 
cry. 
STATE. 


H. SEARS INDUSTRIES, INC., Dept. C-370 
799 Broadway New York 3, N. Y. 
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IF you're that man, here's something that will ine 
terest you. 

Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

OF course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $4,000 to 
$10,000? 

‘An accountant's duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they can be! 

‘Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them 

That's the training you follow in 
principle under the LaSalle Problem 
Method. 


‘Yob cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure. Then you add C. P, A. Training and prepare 
for the C. P. A. examinations. 

‘As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Statistical Con 
trol, Organization, Management and Finance. 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study, 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It's possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 
with increased earnings—before they have completed 
it! For accountants, who are trained in organization 
and management, are the executives of the future. 


Write For This Free Book 


For your own good, don't put off investigation of all 
the facts. Write for our free 48-page book, “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures co those who 
aren’t afraid of serious home study. 
We'll also include "Ten Years’ Pro- 
motion in One”—a book which has 
helped many men. Send us the cou- 
pon now. 


LASALLE EXTENSION UNIVERSITY. 
A CORRESPONDENCE INSTITUTION 
417 S, Dearborn St. Dept. 683-HR- Chicage 5, Il. | 


I want to be an accountant. Send me without obligation, “Account, 
ancy, the Profession that Pays" —also “Ten Years Promotion ia One.” 


Na 
Address 


(Machine Shorthand) a 
= City, Zone & State 


JUNE 1953 7 


Why pay mone? 


You can install 
a guaranteed 


KENTILE 
FLOOR 


like this for only $2 7 ‘50° 


‘A KENTILE FLOOR LIKE THIS COSTS 

$9 to $22 LESS THAN TILE FLOORS 

OF MANY OTHER MATERIALS... 
‘YET KENTILE 1S GUARANTEED! 


You can’t imagine how easy it is to It’s easy to keep glistening like new 
install your own Kentile Floor until with an occasional no-rub waxing, 
you've actually done it. Mix or match too. These modern colors can't get 
your choice of the 25 “lovely-to-live- dull or wear off . . . they go c 

with” colors. Kentile resists soil and through the rugged, dura 
stains. And, after parties or just fam- That's why more people buy Kentile 
ily-fun, Kentile is easy to mop clean... . because Kentile gives more value. 


Only KENTILE DEALERS have these money-saving buys in GUARANTEED FLOORS 


ely 116" x 9°3 installed by you. 
ore depending on 


quoted is for a floor approxim 


FLooks in your 
ton Co., Ltd. 
KENTILE, INC, 58 2nd Avenue, Brooklyn 15, N. ¥. 


KENTILE.@ 


Copyright 1953 
Kent, Inc. 


The Asphalt Tile of 
Enduring Beauty 
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TO SECURE NAMES FOR OUR MAILING LIST = 


AIL coupon at once. We'll send you this 
fascinating set of 10 Hitler stamps. Dif- 
ferent sizes, colors, values. NO COST TO YOU. 
valuable stamps were issued by_ the 
ed-nation of Bohemia-Moravia. They 
e-much sought after, Now they are becoming 
ARCE. And since the nation is no longer in 
e issues can be minted. Our sup- 

ply is limited, $0, don't ask for more than one set. 


FREE 32-PAGE BOOK 
In addition to the FREE Hitler Stamps. we'll 
also include other interesting offers for your in- 
spection—PLUS a FREE copy of our helpful, 
informative book, “How To Collect Po 
Stamps.” Tt contains fascinating and true stories 
such as the one about the le stamp (which a 
schoolboy gladly sold for $1.50) and which was 
later bought for FORTY THOUSAND DOL- 
LARS. 


Book also contains expert advice on 
collecting; shows how to get started: where and 
how to find rare stamps; how to tell their real 
ue; how to mount them, trade them: how to 
ta stamp club: exciting stamp games, ete. 
It has pictures galore! Full pages of pictures 
showing odd stamps depicting native men and 
women from faraway lands; ferocious beasts. ete. 


MAIL COUPON NOW 

Be the first in your neighborhood to have this 
valuable set of Hitler Stamps. Your friends will 
envy you for it and want to buy the set from you. 
Te will become one of the most prized sets of any 
mp collection. But you must hurry if you want 

to get the 10 Hitler Stamps FREE. This special 
offer may have to be withdrawn soon. If coupon 
has already been used, write direct to: Littleton 
6-PS, Littleton, New Hampshire. 


s2 


Supply Limited 
Mail Coupon At Once! 


ro COLLECT 
STAMPS 


How 
posTaGl 


LITTLETON STAMP CO., 
DEPT. 6-P5, LITTLETON, N. H. 

Send—AT NO COST TO ME—the valuable set of 10 
Hitler stamps and the informative booklet, “How To Col- 
lect Postage Stamps.” TI enclose 10¢ to help cover postage 
and handling. 


Name... 


Address 


City. 


eae 
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How HATLESS MEN 
keep hair 


neat all day long! 


765 


© New-formula grooming ald 
gives hair naturally-neater look 
without gooey grease or cream! 


@ Romoves flaky dandruff... 
makes scalp feel better, more 
refreshed! 


‘Whether you go hatless or not, keep ha 
neatly groomed all day the way so many 
outdoor men do—with Fitch Ideal! 

See the neatest trick of all—as Ideal’ 
secret grooming agent... not a grease, oi 
nor cream...makes thin hair look thicker 
—thick hair stay slicker! 

Ideal also relieves dry, itchy scalp—also 
removes loose dandruff—while it works 
grooming miracles! 

Feel its new tonic action. Feel your 
scalp tingle with invigorating freshness: 
Note—there’s no lingering, tell-tale odor! 

Start tomorrow. Just seconds—massag- 
ing hair and scalp with a dash of new 
Fitch Ideal—will pay off all day! You 
can count on Fitch Ideal for that smart, 
naturally-neater look of the man who’s 
going places! At all drug counters—also 
ask Barbers for professional applications. 


Get new 


FITCH Zeck 
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HAIR 
TONIC 


One Vote for Sciencé 
I know it is impossible to please all the 
public all of the time, and even very hard 
to please some of the public some of the 
time; but let's not forget that word science 
in the title of your mag: 
Dovcias Toma: 


Alamosa, Colo. 


Please try this month’s article on the 
H-bomb (p. 96). 


T for You 

I would like to inform all concerned that 
there is a Ford Model T roadster in a field 
with other farm scrap about two 
north of Batesville, Ind., on the left 
of the New York Central Railroad trac! 
condition unknown, as I just noticed it 
from a fast train 

If this information eases someone's pain, 
I smoke cigars and think the tip would be 
worth a box of 

Guy 


ame. 
TavLon, Newport News, Va. 


How to Find Hard-to-Find Items 

A handy man or craftsman at one time or 
another needs some item that is hard to 
find. I've located many hard-to-find articles 


just by knowing the right people—the elec- 
tric-meter reader, the water-meter reader, 
plumber, electrician, fuel-oil delivery man, 
insurance collector, milkman. Basically the 
people to see are the ones whose jobs take 
them into people's homes, cellars, garages, 
attics, barns, etc., where hard-to-find items 
may be stored and forgotten about. Once 


1 WILL TRAIN YOU AT HOME 
FOR GOOD PAY JOBS IN 


LETS that show you how. Tester you bud with 
Kiet etd pn You mae extra ney servicing ety 

xperience on crcute common to Radio} 
Sus Television. All cquipencat io yours to keep, 


2. GOOD PAY eat nf 


NRI Courses jead to these and many other. 


ite nner he 
ore et 
GL Aey 3. BRIGHT FUTURE mi 
VETERANS 


UNDER G.1. BILLS 


ore jobe goed p pay sr re wih right futures 
More operators, installation service techni il be 
psdel” Tew Bi the tine te gut "ends for a sonsoned 
future in TV! Find out what Radio and TV offer you 


You Learn Servicing or Communications 
ing With | Kits I Send 
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@ FOUR EXCLUSIVES give you 
safecy, silence, comfort found in 
no other tire. (1) Interlocking 
SafetyTread for greater “hold” 
in all directions. (2) Silent 
Traction Design cancels out 
hum and sing for world’s quiet- 
est ride. (3) Intra-Tread 
Bumpers hold tread ribs apart 

. . muffle squeal. (4) Uni- 
Cushion Contour—more 
rubber on road for smoother 
riding, longer wear. 


Unconditionally Guaranteed 3 Years! 


Unserviceable tire will be replaced by comparable new tire 
with full credit for the pertod of guarantee not realized. 


ARMSTRONG RUBBER COMPANY, West Haven 16, Conn.; Norwalk, 


Conn.; Natches, Miss; Des Moines, lowa; 601 Second Street, San 
Francisco, Calf. Export Division. 20 Eost 50th Street, New York 22.6. 
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an item has been located, the rest is eas; 
It’s surprising how willing the owner usual 
ly is to be rid of something that’s junk to 
him but a treasure to you. 

Antnur R. Taxxer, Cold Spring, N.Y. 


Race-Car Builder Likes Tach 

I especially like the fine coverage PopuLan 
ScIENCE gives automotive topics. As I build 
and drive dirt-track race cars, I welcomed 
your electrical tachometer [Dec., p. 174] 
with open arms, The simplicity of the in- 
strument amazed me, and comparison with 
a mechanical tach indicates its accuracy. 
W. A. Cowan Jn., Calgary, Alberta, Canada, 


How Old Is New? 
‘As an antique-car collector, I am disap- 
pointed that Porutan Science MonTHiy 


would give space to the restoration of a 
1925 Ford. Among collectors this is a 
“new” car. 


B. Paut Mosen, Los Angeles. 


Rear Engines for Safety 

Your Engine Cars Com- 
ing?” [March, p. 116) lists some convincing 
arguments in favor of putting the engine 
in back, but it overlooks the most important 
of all—the part rear-engine location will 
play in reducing accidents. 

The first of the objections you report, for 
instance, is that “too much weight at rear 
creates tendency to skid.” If it is “too 
much” at the rear, more so over the 
front wheels, where it makes the car nose- 
heavy and where it obviously ignores the 
laws of gravity and centrifugal force. 

Other objections listed include: 

“Engine ahead of passengers is a safety 
factor in collision.” This is a myth. The 
engine is bolted down, but the passenger 
isn’t. The only safe collision is the one that 
doesn't happen. Fewer accidents will hap- 
pen if the engine is in the rear and the 
driver is up front where he can see to drive 
safely and will appreciate the danger of 
driving too fast. 

“Moving the engine back complicates con- 


ON REAL EQUIPMENT 


w tHe GREAT SHOPS 
y ~ COYNE 


RADIO -TELEVISION 


A GREAT BOOMING INDUSTRY 


{ 


ALL TRAINING 
GIVEN IN CHICAGO 
TRAINING SHOPS, 


‘eal future wher 
quickly « 


ELECTRICITY- 


The Power Behind Our Industrial Program 
A reat opportunity eld and vital co Defensa, Thawsands of Mail Coupon for 
Dana PRBericat and Electronics men needed in good jobs an 
trained Hletrical and Electronica men needed 16,0004 oer yee 549 ase Book 


Book that teils how ¢ \ds have prepared quickly for Elec- _ Whetheryouprefer Electricity 
tricity and Electronics at Coyne. ox Televiion-Redl 


TRAIN QUICKLY AT COYNE FOR VITAL FIELDS 


ELECTRICITY - RADIO-TELEVISION- ELECTRONICS -VIT. 
In industry and Armed Forces. TRAIN QUICKLY for better 
Industry, H not. Trained men whether 17 
re now foe steady, well paid. essential jobs in A 
iG OFFERS A REAL FUTURE WHEN THE 
VER. 
FINANCE PLAN— 
START NOW—PAY LATER APPROVED 
F : Tater, Monthly FOR 


oad 


VETERANS 


‘YouPO practical 


eo YOURSELY 


ADDRESS. 


.esSTATE... 


1 
1 
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| NAME. 
! 
1 


crty, 


JUNE 1953 [3 


trols and cooling systems.” These have been 
no real problems to various European cars 
shake it —the Tatra, Mercedes-Benz, Renault, Volks- 
jake it on wagen, etc., over a period of 20 years, nor 
i to cop ei buses that have been in use 

over the past 15. 
every morning “Excessive weight at rear might require 
th dual wheels.” Engine weight at present is 

CN woe over the front wheels; it doesn’t require 
dual wheels. Why would it do so if moved 
to the rear? 

As a matter of fact, the engine is in front 
in today’s passenger car because that is 
where the horse was when autos were first 
made 60 years agi 

Anrnun W, STEVENS, President, 
Automobile Safety Assn., Boston. 


Orchids for PSM Writer 
You are to be commended for the rail- 
road articles that have been appearing in 
your maga ‘That Henry B. Comstock is 

a topnotch railroad writer. 
Gonpon §, Hamttox, Berea, Ky. 


Look-See Mailbox 
I notice that one of your readers says he'd 
| like to see them make a clear pli rural- 


every step 
of the day 


QUINSANA FIGHTS 
ATHLETES FOOT 
INFECTIO 


Quixsawa works 

fulltime and fast! 
out of 10 

aeoatiog renee 

91% of foot special- 

ists interviewedused 

it on their patients. | 


\ ANY E. SMITH 


to pick up. Well, I've invented one, and 
here is a picture of it. 
Tuomas O. Waricut, Atlanta. 


| Do It the Easy Way 
| Another of your readers recently sug- 
Ror bemning;Meking f iA gested that fuse boxes come equipped with 
a NS a built-in, battery-powered lamp to eliminate 
j hunting up a flashlight every time a fuse 
blows. 
Why a battery? Just put the lamp on 
the hot side of the fuse box. 
' Frep A. Covey, St. Helena, Calif. 
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INVENTORS 


Learn how to protect your invention, The U.S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
32-F DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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re. / 

FIHOUGHTS HAVE WING 

You Can Influence Others 
With Your Thinking 


TRY IT SOME TIME. Concentrat 
tently upon another person seated in a 
Foom with you, without his noticing it 


Simple—yet it is a posi 
that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
ize how much of your success and happiness 
in life depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view —to be re 
ceptive to your proposals’ 

How many times have you wished there 
were some way you could impress another 
favorably — get across to him or her your 
ideas? That thoughts can be transmitted, 
received, and understood by others is now 
scientifically demonstrable, 


This FREE Book Points the Way 


The tales of miraculous accomplishments 
of mind by the ancients are now known to 
be fact—not fable, The method where 

these things can be INTENTIONALLY, 
not accidentally, accomplished has been a 
secret long cherished by the Rosicrucians— 
one of the schools of a jom exist- 
ing throughout the world. Write for the 
free copy of the fascinating sealed book, 
“THE MASTERY OF LIFE,” which ex: 
plains how you may receive’ this unique 


application. 
Address: Scribe V.C.V. 


The Rostcructans 
San Jose, (AMORC) California 


—USE THIS COUPON 
Scribe V.C.V. 
‘The Rosicrucians 
San Jose, California 

I am sincerely interested in an intel- 
ligent method of attaining a mastership 
of life. Send me without obligation, 
your FREE Book which explains how 
1 may receive and use your age-old 
method. 
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FREE! So 


21 €, 2nd St., Dept, AIS 
DAYTON 1, OHIO 


GOODMARK in. 


r } High School 
at Home 

Many Finish in 2 Years 
No classes. No time wasted going to and from schoo! 
Becton ae fast as Sone tineray ab, from schogt. 


Standard i. &, texts supplied. Thousands enrol each 
year in this s6-year-old school, Send tor FREE de: 


INWiE NT ORS 


If you believe that you have an 
invention, you should find out 
how to protect it. The first step 
is to have a search made of the 
prior pertinent U.S. patents. 
If a report on this search indi- 
cates that the invention appears 
patentable you can apply for a 
patent, and the specifications 
and claims should be prepared. 

The firm of McMorrow, 
Berman & Davidson, with of- 
fices in Washington, D. C., is 
qualified to take the necessary 
steps for you. We can make a 
preliminary search on your in- 
vention, advise you whether we 
think it can be patented, and 
prepare your application for 


patent. 

Unless you are fully familiar 
with the U, S. Patent Laws, we 
recommend that you engage the 
services of a Registered Patent 
Attorney to protect your inter- 
ests. The patent laws are your 
laws. A patent gives you the 
right to prevent others from 
making, using or selling the 
invention claimed in your pat- 
ent for a period of 17 years. 

Use these patent laws for 
your protection. Investigate 
whether your invention can be 
patented. If you have what you 
believe to be an invention, we 
suggest that you have this firm 
make a search for you. 


Send for a copy of our Patent Booklet entitled “How To 
Protect Your Invention,” containing information about 
patent protection and patent procedure. Along with this 
we will also send you an “Invention Record” form, for 
your use in writing down and sketching details of your 
invention. We will mail them promptly. No obligation. 


They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 


PATENTS . 


COPYRIGHTS . 
142-L VICTOR BUILDING, WASHINGTON 


PATENTS 
1, D.C. 
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Hi there, Pal! Win Some of these 
7100 Silver Anniversary Prizes! 


1 yust won $100. and this 15° tall Silver Trophy 
| just won this $1,000,000 Body and a Gold Medal 
1GAINED. 
60 LBS. fuckime 
MUSCLES! 


oR" f these 
“a Mes is YOU 7 


es thot 125 b-6f, * | Zinke’s Natural Foot Form Support 


These ‘Guse WEAKLING Wasme | Treat your feet to “walking on air” supports that 
just as A FEW SHORT Wt cushion heel, arch, instep, and metatarsal joints the 
Idid — way nature intended, No rigid metal! No steaming 
HM rubber! No “elevation!” Foot Form i: ientifically 
in 10 © Nynor friend you molded to breathe and flex for cool comfort and 
MINUTES u supple support. One pair fits all your shoes, Money 
OFPUN don’t have to be | hark if you and your feet aren't delighted, Give shoe 
2 AY) SKINNY anymore. | size and width, Specify men's or women's, $2.95 post- 


Just mail NOW paid. California Leather Jobbing Corp., Room 126-A, 
the FREE coupon 963 Harrison St., San Francisco 7, Calif 

below as | did. 
Soon YOU can add 
7 inches to your CHEST, 
3% inches to each ARM 
and the rest 
in proportion 
as | did. 


Loom sm 


COME On, PAL, NOW YOU give me 

TO PEASANT minutes 4 pay 
IN YOUR OWN HOME 

ond I'll give YOU 


sporting 
kof the yoor”, Send 
yours today. 


method I tured mysch 
Strongest of the strong. Why cant t So for 
You'what "Gls Yor HANY THOUSANDS ‘of 
{ings Teliows tke You? 
‘Develop YOUR 
‘520 MUSCLES 
‘Gain Pounds, 
INCHES FAST! 


SNE ares ee 
SSS Sea 

see ogee newt ye ee 
ee eee 
Mignty hee. 2. Wow to Bud a Mighty Grp. 
iG.t re & 


Bow 
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NOW...from D.T.1:'s MILLION DOLLAR TRAINING CENTER 
Learn to master 


TELEVISION 


RADIO - ELECTRONICS 
by getting EVERYTHING YOU NEED! 


ay. See how you may prepare to 


Come to K : Get ALL of your training 


5 AT HOME!... including setting 
D.T.Is up your own HOME LABORATORY 


great CHICAGO 
LABORATORIES 


.-one of the Nation’s FINEST! 


‘Now, inthe heat ofthe nation's TV Cen 


Employment 
way while in 


EMPLOYMENT SERVICE 


ACT NOW! MAIL COUPON Topay 
Get this publication FREE! 
| DeroREst’s TRAINING INC. 0: 


| 2523 8. ASHLAND AVE. cHicaa 
tw 


De FOREST’S TRAINING, INC. 


AFFILIATED WITH 
De VRY Technical INSTITUTE 
CHICAGO 14, ILLINOIS 
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NOW! HERE’s How TO 


Lifetime beauty comes out of a gun! 
Colorcrete is a cementitious plastic, 


ae ee 
in memes Os 
KATE Saar iestaisat 
IN LESS TIME eee 


“Baliding-Reautifying” 
- Your Big Opportunity 


Colorcreting is a fascinating 
and profitable opportunity for 


supply complete equipment, full 
Instructions and liberal cooperation. 
tires no previous experience of 
lity Write of wire for the 
Spportunity Book today. Be the 
fret in your community 


COLORCRETE INDUSTRIES, INC. 
572 Ottawa Ave., Holland, Mich. 


10 job is too tough when 
you've got MOTOR'S 
Sto REPAIR 


COVERS 907 MODELS 
BUILT SINCE 19351 


de 
it PRER—for 7 dave 


SEND NO MONEY 


Mall coupon below — sethout 


fereatest. time. and. work 
Sr evis erie 
Now! MOTOR 


Book Bearman ae 


WHY DONT You WRITE? 


NEWSPAPER INSTITUTE OF AMERICA 
SUITE 5723-H, ONE PARK AVENUE, NEW YORK 16, W. Y. 


MAKE UP TO $5 AN HOUR WITH 
me EASISHARP 


SERR-EDGE MACHINE CO. 
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GET SHOP-METHOD HOME TRAINING 


SEND COUPON 
TODAY 


for FREE 

BOOK and 

COMPLETE 
SAMPLE LESSON! 


RADIO-TELEVISION ,, AUTOMOTIVE-DIESEL 


& ELECTRONICS & ALLIED MECHANICS 


Like a business of your own ...or a good job with a big Want to be your own boss ... or get into booming indus- 
firm... and get pald for what you know? Shop-Method tries? 8 million older cars’ need big, profitable services 
Home Training in Radio, Television, Electronics will bring and repairs. Farm machinery is going Diesel. Defense in- 
Yor, the job,-.money...you've always wanted. 105 milion dustry begs for more and more trained mechanice for 

Hos, 3100 stations,..16 million TV sets, over 100 TV igh;pay jobs. National Schools Shop-Method 


sations...many more, now Govt. restrictions 4 "Home ’Training prepares you for all Automo- 
are off. Defense industries want trained tive, Diesel, Aled Mechanics opportunities. 
security, good pay you've 


fen for Intersting» goo pay obs. Gt (tein ny good ay You 
into this opportunity-making in- ll Ui wanted” Send coupon for 
dustry...advance fast, Find out a Free Book and Sample Les- 
how... mail coupon... TODAY! ton now! 


| GIVE YOU STANDARD PARTS! ates GIVE YOU THE TOOLS OF YOUR 
INCLUDING TUNE! 9 fall TRADE! Big professional-quality 
Yourindostry—mail coupon below now! | it of tools of your trade and 

all-metal 


they are 
ymca ly ‘t EARN EXTRA MONEY 

por tool box. All 
Keen You A PX WHILE YOU LEARN! ee aes 
Tearn by . I show you how to earn extra money Zpart of 


ur course; 
they help 
make your “Speen, 
training more 
practical — start you off right! 


NATIONAL 


doing, build tchile learning? Many men have paid for 
generators, their entire course in this way. You can, 
Rrcaivers big Super-Het radio, | too. Remember: ‘Shop-Method Home 


‘Training covers every phase of the in- 
THIS PROFESSIONAL FACTORY- dustry — in an interesting step-by-step 


(MADE MULTI-TESTER IS YOURS! way. Why wait-take the first step to suc- 
Valuable cess—mail the coupon today! 


I ‘e} equipment 


ar haat rag ae ae 
fice rath You San gas ak SCHOOLS 
sues Yee rae sates oe 
ide, more prestige — right | ‘OS ANGELES 37, CALI 
away! Don't take a chance— Trade Trei 
eae 


Mallinencelope 

is Angeles 37, Californie otal cord 

Pilate, 1 want to" cet going’! Send me Free Book I checked and 

GET THE Free Sample Lesson. I understand no salesman will call 
ly Future in Radio-Television & Electronics 

BIG SALARY Bip aormeeyerest 

You've 


aALways 
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ITIAAESSAVINGHTIESS 


ALL YOU NEED IS A TUBE OF 


DU PONT DUCO CEMENT 
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CAMERAEXPOSED? Pecl- | TORN BASEBALL MITTS 
ing leatherette on cameras, | can stay in the game 
binoculars and other equip- | longer when leather is re- 
ment can be mended like red with strong, flexible 
‘Duco" Cement. | “Duco” Cement. 


RIDING A HOBBY? May- ! CRACKED LENSES on 
TePyonr mane toys, sen | Sashes wl ld fst 
tmodeln—bull ‘rt forthe | tl there replaced, when 
Ean off Une feet-drying | you men! them wth Gane: 
"Buco" Cement. arent “Duco” Cement. 


— 


LEAKY AQUARIUMS call | TORN WALLPAPER nocd 
for quick, dependable re- | not he » household catay- 
pairs. A dab of waterproof, | trophe. Just mend it 
Eransparent"Duco™ Ce: | neatly, quickly with handy 
ment seals leaks easily. | “Duco” Cement. 


ae. 

LEAKY TENTS can spoil | REPLACE FELT on bases 
camping fun. Waterproof, | of eandletichs, vases, and 
flexible Cement | be 

tenis tiny holen-..prevents | ih of tables. Une Du Pont 
them from enlarging. | “Duco” Cement. 


—<Cip 
VS iG, 


‘A HOUSEHOLD 
FAVORITE FOR 25 YEARS 


—, 
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U.S. GOV'T CLOSEOUT 


U.S. Signal Corps 


Bigrige oh ~~ 
Wont Last Very Long at These Prices 


ALL 
ara 


bp 2= 
VIKING 


Garden Tractors 


SWIVELING 
SICKLE MOWER 


Write Today Catalog 
AMERICAN FARM MACHINERY CO. 


Toso 330d Ave. SF 


iz, How to Make Money 
MPHOTOGRAPH 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5, 10 W. 33 St.. New York 4, N.Y. 


JUST PUBLISHED! 
Auto Handbook 


Actually 2 books In onet 


1. Inside tips by authorities on how to 
cut gas, ofl, maintenance cost, how 
to drive more safely, simple ways to 
Increase trade-in value. 

2. Pictures and liste over 200 parts 
and accessories selected from nearly 
2000 submitted by” manufacturers, 
Some—tike a new $49.50 automatic 
shift—never before published. 
Complete book only 0c postpaid. 
Money-back guarantee! 


MEHREN INDUSTRIES 
Dept. 5-6 Mehren Bidg, Beverly Mills, Coli, 


A TRUE 1. C.S. STORY tats tom nace on 


Twas a World War Il pilot . 


p- WHEN I GET HOME 


I'M GOING TO GET 
AN AIRLINES JOB. 


‘A prisoner of war in Germany . 


WELCOME TO NATIONAL AIRLINES! 
YOU'LL START AS CITY TRAFFIC. 
MANAGER HERE IN TAMPA, 

GOOD LUCK! 


Back home, | was hired by National 


IT WOULD HAVE TAKEN ME 
YEARS TO LEARN THE HARD 
WAY WHAT | GET EASILY 


YOUNG MAN, I'M VERY IM= 
PRESSED BY THE PROGRESS 


SHOWN IN. 
& 


THESE REPORTS 
FROM 1.0.S./ 


I'VE DOUBLED MY EARNINGS 
SINCE | BEGAN MY 1.C.S, 

STUDIES. AND I'M GOING 
TO KEEP RIGHT AT IT. 


‘Studied with |. C. S.in my spare time... 


1.C.S. sent reports to my employer... 


How have you done since the war? Start now to get the 
training that leads to advancement. Mail coupon today! 


BOX 7653-N, 


am now Washington District Manager. 


RRB ALS 


PARKE WRIGHT 


Withoat cost or otiation, send me “HOW to SUCCEED” and the beokit about Be course BEFORE which | hae marked Xi 


Lattin © fess Adnitton 
erie Put Acountat 


Mecha 
Ast Cie technica 
Bite ody Rebuilding 


Stationary Steam Enainering 
8 Stamey Fireman 
RADIO, TELEVISION, 
COMMUNICATIONS 


5 Mechonia! Dratting 
chine ene tine 


2 Bre bagtenace 
Bist Power ana Lett 
Mich scHooL 

CO Nigs Shoe Seb 


thes Hore Asses. 


‘Special tation ete to 


Working ours AM. om. 
members of te Armed Forces. Canadian residents send 


cooper International Correspondence Scns Canadian ld. Monten, Cade 
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EARN MORE in 


DRAFTING 


EMPLOYMENT 


Sey AR i and PROMOTION 


Hafele amram gana | ia 
etnri | 


MORE 
OPPORTUNITIES 
fo. 


nines. What's more, {feel I'm slated for promo 
‘'more pay, because T see so many draftemen ad 
vaneing to high'pay Jobs." 


LEARN IN SPARE TIME—AT HOME! 


(oF at the College In Chicago) 
A few hours of pleasant home study every week—that's 
ail, ‘No Intel with your present job. All the tools 


rea drawing outiit ineluded, Wiih Ch 
help, you train ‘yourself step by step, This tested 
developed over. 48 years of C. rogress pr 


quickly for good positions in Industry 


To prove to 
Braking’ ae z 


Mall mo FREE Lesson with information about 


tunities in DRAFTING. a 


Your first step—if you consider your in- 
vention to be something of importance— 
is to have a search made of pertinent, 
prior U. S. patents. If our search report 
indicates probable patentability of your 
invention, you may apply for a patent 
which gives you the right to exclude* 
others from making, using or selling your 
invention as claimed for a term of 17 
years. 


This fem is registered te before the U. 5. 
nd i ie to cnsist in the prepe- 


‘Ask for @ copy of our instructive booklet "Patent 
ction for Inventors” and our convenient 
jention” form. Ne obligation. 


ZA 


t 
EVANS &. Co. Wnt. I. Gan 


REGISTERED PATENT ATTORNEY 
§40-G. MERLIN BUILDING. WASHINGTON 6, D.C. 
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‘INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to patent procedure—without any obli- 
gation on your part, 


PATRICK D. BEAVERS 

s Registered Patent Attorney 

Bar accimmbian Bailing, Watioon i. D. H 
annn a 


INVE NTORS 


REGISTERED PATENT 
ATTORNEY 


PATENT ATIORNEY & ADV 


ASSOCIATE, EXAMIN! 
PATENT LAWYER 


INVENTORS 


Whether an invention is patentable can be substantially de- 
tezmined by a search of dhe U. 8. Barent records, Without 
Sbligation, write for foformation explaining ‘the’ steps. YOU 
Should rake to secure apatents ee sand 


JOHN N. RANDOLPH 


Registered Patent Attorney 
205 Columbian Building Washington 1, D. C, 


ATENTS(: 


C.A.SNOWECO. 


REGISTERED PATENT ATTORNEYS 


PATENT INFORMATION 


TINVENTORS| 


IF YOU WISH TO PROTECT YOUR INVEN- 

TION, You should take steps to protect it 

by a U. S. Patent. Write me for 
“INVENTION RECORD” FORM 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
sac 


WOOLWORTH BLDG., 35th FLO! 
NEW YORK CITY 


MARVEER SS 


NEW CARS NEW LONGER... 
USED CARS IN USE LONGER... 


Drivers in the know. 


« know 
Marvel is the finest lubricant you 
can put into your crankcase and 

\ gos tank. 
And that goes for both new cars 
} and used cars. Age doesn’t 


matter. What does matter is 
the way Marvel registers — in 
q the lower service charges 


you shell out at inspection 
intervals. 


Try «can of Marvel in your 
engine today. See if your 
car doesn’t run better, 


longer . . . right from the 
start! 


MARVEL MYSTERY 01 
THE MECHANIC'S CHO 


Insel © Morvellnvere Oiler fr direct lericetin tthe hecrt of 
the engine. Feds in rec proportion to borsep 


carve throgh 


uy tinal Fly guaroteed 


For more information, write: 


EMEROL MANUFACTURING CO., INC. wr 
Dept. 106, 242 W. 69th St., New York 23, N.Y. 
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BIG VALUES MEN WANTED! 


? Make $15-$20 in Few H 
from ALLIED’S ray «) ati a“ meses 
jaf | — azing 
TV-RADIO CATALOG fi aa Paty 
& SUPPLEMENT 


Millions of housewives want this 
sensational new Automatic Refrige 
erator Defroster! No more messy 

mand defrosting! Just plug in D-FROST-O- 

MATIC snd refrigerator is defrosted auto, 

matically every night! Saleseasy,surewhen youleave 

| BEPWOSTCO:MATIG on FREE PIAL housewives 

| won't let you take it out! Saves money, food, ume, 

work! Big. rate fe et a week fal ‘fall 
Hime 415 o'00 in ast afew spare hours! Starts 

big, prosperous businces-  Gulekly, easly? 


Rush Name Today for Profit Details 
and FREE TRIAL PLAN! 


KNIGHT PORTABLE RADIO KIT 
Build this powerful 3-way super- 
het portable for AC, DC or 
battery operation. 

1650 ke bro: 
built-in antenna, 


As] sirmal exciting tects, oats recat 
D-FROST-O-MATIC, Dept. C-! 
173 W. Madison Street, Chlcage 2, Ml. 


High-quality kit includes ali 
parts, tubes and case (less bat- 
feries). Shpg. wt., 6 Ibs. 

13-730. Only. gus 
Battery Kibe.22000000.°$ 368 


re: ANIMALS, vere PETS 


ie Haven 


FREE BooK H 


ae 
me 


BARGAIN TV BOOSTER 
Precision designed printed-circuit 
booster—at lees than half Brig, 
Gives uniform gain on all 12 VHF TV 
channels. Easy to tune—improves re- 
ception. For 110-120'v., 60cy. AC. 4 Ibe. | 
‘97-233. While they last, only... .$9. 


WHLER sopenme cues 

-you solder in § seconds! 

EStesehenvy-dtty iaetant-heat guns with 
Zepotiighte that li ene nt working area. Al- 


Saea. 260 watt, singleboat, only. $ 9.78 
‘46-641; 200.276 w!, dual-heat, only. $11.71 


MICRO-VOX WIRELESS MICROPHONE 
Powe Noes zly (without ite) throu sy 
Peale withic 60 Smet. Bony to use for bare 
Sotertalnment or as amall P-A. system. Pro- 
ides endless amusement. ‘Complete’ with 
builtin batteries and instructions, 9 Ibe, 
99.405. Only. “36.50 | 


ALLIED RADIO 


120 PAGES... Craft on 

uetion 
a's Largest, 
Most Complete Handeraft 


NEW WONDER LUBRICANT! 


Lite of Your Engine 
More Power... More Pep! 


ENGIN-MOLY 
ALLIED RADIO CORP,, Dept. 7-F-3 CONCENTRATE 
833 W. Jackton Blvd., Chicage 7, ill. With Full Treatment of 
Molybdenum (MOS2) 


O Send FREE Catalog and Supplement 
i Enter order for__$_enclosed. 


ict 


1 Qt. Can $1.29°%% 


In complete suspension—Plotes 
frictional surfoce of your engine 
millions of microscopic "ball-beot 

eahich prevent "dey starts" 
Sold by oll Automotive Stores, Garages, ond Service Stations 


COLUMBIA-BEDFORD CORP. 
Est 1889 New York 4, NoY. 


ry 


Name 


I 
H 
(City___Zone____State___ } 


[Besse 
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for repairing ELECTRICAL APPLIANCES-MOTORS 


Model 50 UTILITY TESTER —A new kind 
of instrument for testing ALL electrical cir 
cuits “and utilities ‘suchas — ‘Thermostats, 
Lamps, Tubes, Fluorescents, Solenoids, All 


Fuses, Condensers, Field Coils, Heaters. Cir- 
cuit’ Breakers, Fans, Washers, Soldering 
Irons, Melting Pots, "Air-Conditioners, Bal- 


lasts,” Lighting Systems, Electric Ovens. 


ALSO — ALL MOTORS — single phase, 
‘multi-phase, universal, squirrel cape, indu 
lion, in fact every type of motor from fr 
tonal H. P. to2 H. P. 


Measures A.C. and D.C. Voltages, A.C. and 
D.C. Current, Resistances, ete: Will measure 
the current consumption while the appliance 


60 AUTOMOTIVE TESTER — 
Drstoned tos Ge comme Agcttel sve 
tems of automobiles, trucks, busses and 
boats. “The ranges were selected to. give 
maximum service on both 6 and 12 volt 
battery systems. Measures exact current con- 
sumption at ‘any point. Reads, direct in am- 
Peres. Incorporates direct 

Fange which will accurately 
Sistances commonly used inthe electrical 
circuits of all battery-powered automotive 
‘equipment. Sensitive leakap= indicator for 
tracing and locating cause of trouble in the 
ignition coll and fring circuits. 


JUNIOR SUPER-METER Measures: 
AS,ANDD.C.VOLTAGES + CUR- 
RENT + RESISTANCE + CAPA‘ 
Thy» REACTANCE = INDUCT: 
ANCE + DECIBELS. 

Plus: Good-bad scale for checking 
the quality of Electrolytic condensers. 
Specifications: 

D.C. Volts: 0-7.5/75/1$0/750/1500 V. 
A.C. Volts: 0-15/150/300/1500/3000 V. 
Resistance: 0-10,000/100,000 ohms. 
0-10 Megohms. 


D. C. Current: 0-7.5/75 Ma. 0-7.5 
amperes. 


under test is in operation. The appliance or 

lity may be plugged directly into the front 
el receptacle. A special pair of insulated 
Glip-end leads is included for motors, etc. 
Incorporates a sensitive direct-reading resist- 
ance range which will accurately measure all 
Fesistances commonly used in electrical ap- 
Pliances, motors, etc. This range will enable 
Continuity cheeks and tests for shorts and 
‘opens. 


‘Compact—Measures 3%” x 5%” x 214", 


Mota 70 comes honed 13” 


elite case, Complete 
‘with all test leads and of 
erating. instructions—only 


for repciing AUTOMOBILES — TRUCKS 


The Model 60 Automotive, Tester will test 
storage batteries under load — ALSO Gen- 
erators, Directional Signals. Oil, “Gasoline 
and ‘Temperature Gauges, Field Coils, Cir- 
Cult Breakers, Fuses, “Cut-Outs, Magnetos, 
Distributors, Horns, Relays, Armatures, Vic 
brators,, Cigarette Lighters, Solenoids used 
drive systems, Tenition Coils, Lamp 
siting  $qe locks, 


513” 


Model 60 comes, comy 
with all test Te 
frating. instructions. 


for repairing RADIOS — TELEVISION 


Reactance: 15 ohms—25 K ohms. 15 K ohms 

2.5 Megohms. 

inductance: .5 Henry—S0 Henries. 30 Henries 
10K. Heniies, 

Decibels: = 10, Db, to +18 Db, +10 Dd 
to + 38 Di b 


; + 38 Db to + 38 
Electrolytic Leakage: Reads qualit 
trolytics at 150 Volt_ test potent 
Compact—Measures 34” x Sis” x 214". 


Tae ane Sper Meter 
Be ET A See AO 
sorely ate 


of elec 


case. complete. with test 
Teads and all operating in- 
structions. Only... . 


SOLD ON EASY PAYMENTS 


T THE 


1 
NO INTEREST | 
OR CARRYING | 
CHARGES ADDED | 
1 
1 
1 
| 
1 
| 


Please send me the units 
checked. T am enclosing 


Here is your opportunity to buy 
test equipment on easy pay- 
ments at the net cash price. If 


send my monthly pay- 
ments when due. Tt is 


further understood that 


ET CASH PRICE 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
39, 38 Morrey Sireel, New York 7.'N. Y. ! 


(© Model $0 uriLiTy 


TESTER, 
$799 down payment, Balance $200 monthly for 


© Model 69 AUTOMOTIVE TESTER 


.- Total Price 413.90 1 


‘Total Price $13.00 


$229, down payment, Balance $209 monthly for 


0 JyMIOR SuPER-METER. 
40. dows 
Prnonths. 

OT enclose $. 


payment. Bal 


! 
! 
| 
srotat Price 421.40 | 
oe mt oe 
! 

! 


: < Signeture 
not completely satisfied after | Syment when auethe yore 

; Pai unpaid betance shall = 
trying for 10 days, return to Us, | Silt tamedintety @ee Address 
no explanation necessary. soa pavable. ea 
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America’s Finest 
MADE-TO-MEASURE 
Values... Over 

100 Finest Fabrics 


to Choose From 
Here's the ONLY one-price tai 


foumeasuce style leaders~all. at 
ONE LOW PRICE 
‘The. selling Tes is plain 


marked on display materia 
Wins customer” confidence — 
makes sales. easier, "Generous 


profit-on each order, It's» nate 
Ural for. experienced ‘salesmen: 
Ifyou ‘haven't. sol 


clothiog line you are handling, 
jou'll want chis, sensational 
BRECE Imoney-maker, Mail cous 


GREAT WESTERN 
TAILORING CO. 


J 


| Great Western Talloring Co., Dept. 
| 837 West Jeckson Blvd, hicage’7, 


i} Rush details of sensational 1-PRICE LINE, including 
| free sales kit and sample line 


Age. 


Zone 


Stare 


Assemble & Install Buckeye Screen & 
Glass Combination STORM WINDOWS 


YOUR BANK! 


BUCKEYE SCREEN & WEATHERSTRIP C 


Columbus, Ohio 


EEE Save Fingers 


Steel-Grip Finger Guards 
Lower Your Hand Protection Cost 
Hundreds of factories save 
time and injuries by protect- 
ing workers with Stecl-Grip 
Open End Finger Guards. For 


10¢ for sample. Catalog of 
Salety Apparel Free. 


TELEVISION- ELECTRONICS 


Write now for 


FREE CATALOG, Bailey TECHNICAL, SCHOOLS 


“How to Make Money with 
= Simple Cartoons’ 


Theta eS 
TORE emTET 


VENTRILO 
BV Now RILOQyISy 


1378 S. 


28 roruian science 


22nd Street, 


case 
i 
woe” |ROBAGMNONE 
transparency | EKTACH ROME 
ae WS 
i 


TROCESSING: ANSCO # EKTACHROME 
hows tall Fin 120-420, 35 wm, 


COLORFAX LABORATORIES 


DEPT $6, BOX 3521 
‘eorpetva Su, Was. 7, 


EASY ITIS 
Step by Step! 


Dan 95 WA twee vos OAD | 
Eo 


row TO WORK WITH PLASTICS 
.--AND WHERE TO BUY THEM 


‘Over 100 pages packed with practical 
Dlastic facte~ materials eaulpment = 
Supplies. Includes actual aa 

ual witiy ‘chart, defnitions 
ties Of plaice and the Tatext 
Plus. the mo 


r x ‘dare 
Ry plastics co. “°s'?24 
Dept. $6 7826'S. Vermont Ave.. Los Angeles 48, Calif. 


Body YOU , 
© (Want ==! 


and I'll Prove How 


EASILY You Can 
Have It! 


wole body starts to 


lustrated Book 
the Coupon 


‘Send NOW for my. famous book “Ever 
lasting Health and Strength. 


I CHARLES ATLAS, Dept. 16 
1 115 East 23rd St., New York 10, N. Y. 
¥ Dear Charles Ailes: Here's the Kind of Body T want: 


TOOL DESIGNERS + TOOL PLANNERS 
PATTERN MAKERS*TOOL& DIE MAKERS 


ING & ae pal sal eece * MACHINISTS 


FREE’ TICKET [ 


TO SAN DIEGO | 


Convair, builders of world-famed Convair Liners, military 
aircraft, guided missiles, needs tool designers, tool 
planners, pattern makers, tool & die mokers, jig & 
fixture builders, machinists, template mokers 
Excellent working conditions: Here's your great 
Ftunity to work in a modern plant on long-range 
4 at excellent wages. Top-notch retirement plan. 


and your family incomparable living. Ideal cl 
Sports aplenty. Beaches, bays, mountoi 
‘Ocean surround yor 


pus your application form. Travel exp 

Son Dlego ped it You Qualify. 

———— oy 
Cay ae carr 

Convair 330% Foie voy, Som Deg Colt. Dep. r5.42. 
Tiecte tnd me PREE"Yor'nd Conmet” ond my eppsce 


Yon form 
NAME — 
I occuration —_ 
‘ADDRESS 


cry 
== 


STATE 
—— 


AERO SHAVE '2ents: 


BOMB 


THE BIGGEST SHAVE 
NEWS IN 50 YEARS! 


y 
JUST PUSH VALVE) (“2am 
«».OUT COMES 
LATHER! 


* Richer, Creamier Lather 
‘* No Brush Needed 
* No Greasy Cream 
* 3 Beard Softeners 
* Built-in Lano-Lotion 


AERO SHAVE Lather Bomb 


‘30 POPULAR SCIENCE 


IT's 
EASY! 
LEARN 


DRAFTING 


AT HOME 


TE (Gt. 1906) 


Rares 5. 


LEARN PLAIN ENGLISH 


rarracement Heine vow oer 
‘Come bosiness and social handieapst 


WOME 
Complete PUMPING UNIT with MOTOR 


Ready For Use! ‘18: 


Regularly $28.75 


Send for FREE CATALOG 
| moneers ELECTRIC CO., Dept. 66, 249 W. Grond, Chicege 22, Il, 


BECOME A 
‘ 3 
Mechanical Engineer 


INTERNATIONAL 6 ¥Y || B.S. Degree in 36 months 
— 50% of the nation’s industrial lead- 
~ SAVE $65 Sti $3495 ST ee ee hae 
) SLORCONTOURCHAR fon careers in these rapidly expand. 


ing fields. Nine separate programs give you 
a wide range of career opportunities. 


| ‘Choose From These Cour: 

ENGINEERING 36 months, TECHNICIAN121018 months 
© Rodio and Television 

© Electronics 

© Electrical Power 

© Mechonicot 

© Air Con 

© Welding 


Monies or Powe 
SERVICE 6 to 12 mont 

© Rodio © Welding —® Rettig 
© Heoting © Electricity © Televi 


SMALLEST 22 
AUTOMATIC §37-° 


Terms open July, October, January, April 


Faculty of specialists. 50,000 former students. 
Annual enrollment from 48 states and 23 over- 
seas countries, Approved for Veterans. Your 
Military, Practical or Academic training eval- 
uated for advanced credit. Send coupon for 
complete information. 


MILWAUKEE 
SCHOOL OF ENGINEERING 


SOM YEAR © NONPRORT 


MILWAUKEE SCHOOL OF — | | 
Dept. PS-653, 1025 N. Milwaukee 
iwoukee 1, Wisconsin 


“name of course 
‘Are 


City 
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BE YOUR OWN | 
MUSIC TEACHER 


Send for Fr ok Telling How Easily py 
You Can Learn Piano, Guitar, Aecordion, 
ANY Instrument This EASY A-B-C Way 
NOW IES EASY to lear male at homes Ne 
ai dire BABY ta learn mate at Roe 
OS a a a a 
SEARS amy Que pavise Ft, 
Pa Tir creeks terse, 
forest Aatn eecnadl PLP 
facet leelgh ab aa cine ree, Guu a,cen (wees § 
FREE BOOK and LESSON-SAMPLE ‘DRAIN WASH TU LAR: 
Fiod Het eon, LESSON SAMELS ,.. 
SDS Wea ae oe ak ay 
sei eos 
PT 
oy eT TT Cota bale 
t. soHoot oF muse 


PUMP WATER FAST! 


| ANUFACTURING, CO. 
2 


ses eI) 


! 
more rreccth 
| 
1 


TIGHTEN | TN Wetson:nati cones cine 
| STUDY T TOR 
LOOSE FIXTURES Interne tote 
nS — 
Z 


Smooth-On No. 1 Iron Cement applied to your loose 
hinges, door,handles, coat hooks, drawer pulls, knobs, 


id ‘Contentment, Chartered. by State 
book telling ew. 


THE NEOTARIAN FELLOWSHIP 
Desk 5, Plekwick Building Kannas City 6, 


Men afflicted with Bi 


(TTY trouble. Getting Up Nights 
Pains in Back. Hips, Lege 


YW g Nervousness: “Dizziness, 


casters, bathroom fixtures, tool and cutlery handles, will Physical Inability and Gen- 
tighten them and keep them tight. ¢ Get Smooth-Oa PY e WF eral Impotency send for our 
No. 1 in 1% os. 7 02 1 Ib. ot larger sizes at YOU amazing FREE BOOK that 
hardware store, If they haven't it, write uss tall how syoutinay correct Iivese- cone: 


e tions and have new health and Zest in 
FREE Repair Handbook | wick sscess82es ma 
40 pages,” 140 illustrations. Shows you how to make LEARN — Trades that Poy More 


fumerous household repairs quickly and easly. Disec- WATCHMAKING or ENGRAVING 


tions are simple, brief. 
Trades You Enjoy ——by HOME STUDY 


SMOOTH.ON MFG. CO., Dey ree 
570 Communipaw Ave, Je 


Sar 
y City 4, Ne de 


BEST THOROU: 
IN THESE DEP! 
TRADES. Earn ex 
Pairing clocks and 
vd Jewelery. YOU WI 
‘OWN BUSINESS RIGHT AT HOME, 


Do it with 


SMOOTH-ON 


THE IRON REPAIR CEMENT OF MANY USES 


KANSAS CITY SCHOOL OF WATCHMAKING 


ADMIRAL & TRACY KANSAS CITY 6, MO. 
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MAKE IT YOURSELF 
VEST- POCKET RADIO 
WORLD'S SMALLEST 

‘2-TUBE RECEIVER 
ide, 34%" toll, 


\—not 
ile 


loop-stick antenna 
hoon sub-miniature: 


hearing-< 
Tune inet work or play— 
ANYWHERE 
* Hearing-old corset insures Anyone can assemble 
pri 


oat . 


ening. Compl 
37-08 postpaid: 


“will supply 
“tpecial ‘supply of 
TON GUARAN: 


ELECTRONIC MINIATURES 
“Pioneer manufacturers of minlature electronic equipment” 
BEAVERDAM, VIRGINIA 


NEW V.B.L. MACHINE 


GIVES YOU $5029 FOR SPARE TIME 


GET THE EXTRA INCOME YOU NEED THIS QUICK WAY AT HOME 


Fistula May 0 Often 
Result From Piles 


FREE BOOK — Gives Facts 
On Associated Ailments 


Mtustrated 40-page book, on Fistula, Rectal 
and other "rectal “and ‘colon dlaordcrs) is 


= 


‘Write 
g, Howpiial, ute ‘Sie. ot 


Kansas city 9, 


Precision Binoculars at 


cUT PRISEs 


Coated + Prismatic - Color Balanced 


352 Fourth Avenue 
Dept. 7-F-500 


CP. 


GERMAN PRECISION 
22 BLANK 
PISTOL 


Six Shot Repeater 
A UTOMATI c 


THORESEN’S 


New York To. 
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maw! Men! 
REPAIR e 
Reading This 
Message Could Be 
the Most Important 
40 Seconds In Your Life 


From every indication Auto Body and 
Fender Repair work will continue to be 


ig Income 
1. "we're 

proven 

yen apare-time, 

rractice. 

st to coast have auccesstully 
E.1, couree in Auto Body 
ir—many earned money 


White Jearning 
shops. about you? 


many now have thelr ows 
Tan't this the time 


for you to see What this big-pay Meld offers 
You? "bo this: "Mall the below and 
We'll send you gur bis, desc hook. "Op= 
portunities” Its F the Coupon. 


UTILITIES ENGINEERING INSTITUTE, Chicago 14, Winols 


{UTumies ENGINEERING INSTITUTE. 
2523 Shield he, Dot 8-22, Chcepe 1, ' 
Please send, Pree, Your Book “Opportunitios”. } 

NAME (print) . : 

ADDRESS . 


erry. (Zone). 
1 Check’ here for information if you 


e under 17, 


Vacation Loads... 
and Rough Roads... 
need AIR LIFTS 


‘Air Lifts, the sensational Pneumatic Spring 
Boosters, ore perfect to equip your car for safe 
‘ond comfortable driving with vacation loads. 

Whether you houl a trailer or load your vaca 
tion needs in your car, you'll always enjoy level, 
sofely balanced ride with Air Lifts in the rear 
to assist your regular springs, They adjust with 
ir to suit your exact loading requirements. 

Air Lifts ore olso ovoiloble to install in your | 
front springs for improved dependable steering. 


fo ler tedoy 


tl = AIR LIFT CO. 
2) 


2330 West Moin street 
3h POrULAR SCIENCE 


LANSING, MICHIGAN 


SUCCESS ¢ BIG PAY 
tx rbutation 


MASTER AcE MECHANICS 
angently needed 


Maximum training in minimum time! Therough, 
practical instruction bocked by more than 25 years 
of aviotion technical experience. Traiping author- 
ized under G.1. Bill. 


Write today! = 
Mlustrated Catalog Embry’ 
Registrar, Dept. 91, 


‘Miami 30, Florida senee 


TRAIN IN MIAMI -- AIR CAPITAL OF THE WORLD 


HYPNOTISM 


pil 
mente shin ei 
ining at ‘home, wilh 
Write te: America’s 


Bui id a power mower with the 


ALL STEEL Whitlmor cutting 


$2.95 EACH OR 2 FOR $5.00! 


Upright Telephone complete with cord in Tested 


and Guaranteed condition. For Inter-com 
tion oF extension. Complete list of telephone parts, 
yards, handsets, 
Write for list, 


Bal MANUFACTURING 0. 


DRIVING COMFORT at its best! 
The New ELECTRIC THROTTLE 


With Foot Control cA 


D & M MFG. CORP., Dept. P-1, Anderson, Ind. 


Keeps hair in place 
-leaves no trace! 


acquire. a = 
NIGHTS AT HOME! 
at, L 6 DEGREE. 


«> oTROPICAL FISH 
FOR PROFIT!... AT HOME! 
" ‘Wonderful $858 
Opportunity. No experience. No. expensive 
Ripment reeded. SOME SELL FOR $75 PAIR 
ANB"MORE Fascinating! ‘Beawuful! Enver- 
Ghning! We sspniy everthing. Make "Big 
Money spare-time at hom 


MENNEN 


mn 
fre oil 


KEEPS YOUR HAIR 
NEATLY IN PLACE 


CRESCENT SCHOOL 


LANOLIN 


FIREARMS & SWORDS 


‘You don’t want to miss our new thrill-packed catalog. 
ind 


fo cover postage and han: 
epee No SMUDGE 


‘Ave., New York 21, N.Y ON PILLOWS, 


on 
PURTTURE 
= VA 


AT LAST, a hair groom that keeps your hair 
neat, well-groomed, good-looking, and yet 
never leaves a tell-tale trace! Change today 
to Mennen Cream Hair Oil. It's lightly 
blended to groom hair, but never grease it. 
Contains lanolin. Helps remove dandruff 
scales and relieve dry scalp. Economical, 
too. Get a bottle today! 


MENNEN %o0 in" 
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LAWNMOWER 
SHARPENER 


You can earn 
extra enah with 
Mods 


The WONDERS of 
LIQUID 
PLASTICS 


MANUFACTURE WITHOUT 

TOOLS OR MACHINERY 
8s pellere ths ix one of the most stontshing 
ble evetywheress because we TEACH YOU and 
sblet tbe more snusyat Hoe af beaut a 
{l“dlings of ENDLESS VARIETY. with enor 
‘mous poatiities for PROFIT and PLEASURE 


NO SPECIAL ABILITY REQUIRED! 


‘wutred! NO TOO! 
‘tlre ae ent 

GF’ LIQUID PLAST ics make all 
UNLIMITED PossiBiLi 


FasHng 
wes 


ESI 
Nagi it, LIQUID !VORY. Liayip chase. 


IMT ATION Ia iit IMAGINATION 


SUPPLY EVERYTHING. 


‘prog are practicalty unlimited? 


VALUABLE BOOK GIVEN! 


Just end 250 nnd wy will send you our ook. 
Wow'To MANUPAOTURE Without Tools 
BRTWAGHINERY® Wve mtll ali send you out 


woventis 
SADGEIS 


> OPPORTUNITIES IN 


DEGREE 
IN 27 MONTHS 


Study Engineering inh 


‘Preparatory “courses 
modernized 


tember, January, Marth 
Mail Coupen Today 
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vy Here’s how You can save money 


NEWI GAS SAVER AND 
MOTOR TUNE-UP GAUGE 


)) GAS: METER 


omer 495 semrusrs 
21 E. 2nd St., Dept. A36. 
DAYTON 1, OHIO 


CONTINENTAL Red Seal: 
oy GAS ENGINE 


in factory 


=< 


COLUMBO TRADING C0. 


5,000 To *10,000 YEARLY 
Raising CHINCHILLAS! 


"YOU RAISE THEM—WE BUY THEM! 
Send no money — write TODAY far tree booklet...» 
‘eal success siovies of folks everywhere who make 
Fabulous profits raising these valuable animals. 


NATIONAL CHINCHILLAS 


"Thousands of Parts in Stock. 

Send for 1953 Mustrated Catalog, — $1.00 

Pw WE ALSO BUY GUNS FOR CASH om 
SHELLEY BRAVERMAN 

2077) East 31 Street, New York 16, N.Y. 


-USE THIS NEW FIXED 
CRYSTAL DETECTOR 


Get the thrill of building your own Crystal 
io, e's fun and ienenny. With Allen's 
‘newly developed type FD-£00 permanently fix 
‘crystal detector you don't have to adjust crystal. 
Tilastrated instructions and plans for building your own crys- 
tal Radio with newly developed fixed erystal with warranty 
ce" All for only $1.00 pomtpald. Rush your order today, 
WA "ALLEN RADIO, Dept. P: Clinton, Missouri 


POWER MOWERS & KITS /rntt 
PLAN: 


TRIANGLE MANUFACTURING CO., Box 5-22, Fort Scott, Kansas 


Ser GIANT BALLOONS 


“i. AUTO MECHANICS 


WANT TO KNOW 


‘This Big Practical Book gives full Infore 
mation with working diagrams covering 

the principles, construction, lignite 
Hon. service and repair of modern 


3 ft. dia, 49e—6 fh, dis. 79¢ 
13, dia, $1,.59—20 t. dia, $1.95 
‘Marksmat 


AIR PISTOL 


ity 
‘A complete Gulde of 1800 pages 
‘with over 1500 illustrations show: 
Ing Inside views of working parts, 
with instructions for service Jobs. 


IT PAYS TO KNOW 
dS ae 
Het se eters a Leann? 
eae 

fet eerie onanionmaeeeee ts 
aa 
Spel ee PO 
og rebut a eee SStaretecaenies sade ate 
Bale Seed eta ier 
fet cose aren ie es 
| Satan serra rar ow co eee 
Beaten he, eties eae 


A "GOOD HAND" HELPS you SUCCEED! | tion —How to "tune up” an engine 
2 oe | Sq compLere 


EXTRA AMMUNITION AVAILABLE 


Dorts, 50¢ der. 15e for 150—Pellets, $1.50 for $00 


WAR ASSETS DIV. vo.ume sates co. 


533930 Sunset iva. Los Angeles 29, Cal 


Yume sere kao 
a gneny grees wim our ence: | OW Wait COUPON TOOKT 
Pate Booncek, | Step up your own skill with the facts and figures of your trade. Audels 
to date Bases: | emenrens cash ih etre vas een ae 
E ae | RSPAS eA, ie see Ge Te ra he 
iis ora rae HE Bien fo ieecela PUL MAREN OR 
‘Alphanets, COMPLETE SET Sead Ho Money. Be hadge chau 


ramsin scoot -rexwanswre MAIL ORDER_* 


AUDEL, Publishers, 49 W. 23 St., "I, Kf" 


Buieaeemegeron 


MOBILE MECHANICS GUIDE, 1800 Pages $ 
SAUCK TRACTOR GUIDE, 1208 Pages 
eseL ENGINE MANUAL 875 Fe 
MACHINISTS NANOY. BOOK, 1658 Pa 
WELDERS GUIDE 40 Lage 
Shue PRAT READING. Heri’ 

IATHEMATICS-& CALCULATIONS, 70) Pas 
GET METAL PATTER CAYOU'S: 100 Fy 
EET METAL WORKERS HANDY BOOK. 388 
CHANICAL ORAWING GUIDE. 10 Paper 
CHANICAL ORAWING & DESIGN. 48f Pape 
IRCRAPT WORKER 240 Pape ve 
LEVIS/ON SERVICE MANUAL, 38Papés 
IECTRONIE DEVICES. 216 Pages °° >: 
i nore 
LECTIN MOTOR GUIDE, 1000 Pages <<: 
LECTIIG WitiNG DIAGRAMS, 272 Pages’ | 
LECTRICIANS EXAMINATIONS, 290 fap. 
LECTRIC POWER CALCULATIONS, 428 Bages 
ANDY BOOK OF ELECTRICITY, 140 Paes 
KVeTRIC DICTIONARY, 900 Terms 
LEETRIG LIGRART TD Pages 2 Bosk Set 
PAINE ENGINEERS HANDY BOOK, 1258 Ps. 
ETT TERS NANO BOOK, 20 Pages 
CERIGERATION Ae Condoning 0 Ps. 
ILLwiign's & MeCHANICS GUIDE 1200 fs 
ER PLANT ENGINEERS GUIDE, i500 Pages 
NGINEERG & FIREMANS EXAMS, 523 Pages 

syéteues & Al Compressors, 138 Pes. 
INGER LIBRARY V3 Book Se 
EGHANICAL DICTIONARY, 30 Papi 
hapeners 4 cxowens GUIDES (Bok éx 
5 CARPENTERS BUILDERS GUIDES 4 Boo Se) 


e' 


jooooooo000 


FUN TO DO... PROFITABLE TOO! 
LEATHERCRAFT 


Painting + Shellcraft 
Beadcraft + Metal Tooling 
Lamp Shade Making 

Other Cratts __Complere supplien © 


KIT KRAFT, Dept. 34 7373 Melrose Ave, Hollywood 46, Cait 


Kidney Slow-Down 
May Bring 
Restless Nights bis meee Gags 


When kidney function slows down, many folks complain © MASONS AND BUILDERS GUIDES| Bonk 
Seg aetiee ont air ventons nights with these dgcom- ROUSE neatine UIDE Too Pages = 
forts if reduced kidney function is getting you down—due to OIL BURNER GUIDE, 384 Pages. 


rt 


3: 


= 
ty 
i 


|ooooooeOoOoOCNooo0n": 


Rosuretocold. Minor tations due tocol 
ict may catise getting up nights or frequent passages. 
‘Don't neglect your kidneys if these conditions bother you. 
‘Try Doan’s Pillaa mild diuretic. Used successfully by mil- 
ions for over 80 years. It’s amazing how many times Doan's 
give happy relief from these discomforts—help the15 miles of 
Kidney tubes and filters lushout waste. Get Doan's Pillstoday! 
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ALARM WRIST WATCH 
PN 


1m rings to remind wearer of 
SYOU UPI REMINDS YOU OF RADIO. 
RoW PROGRAMS! GLEAMING STAINLESS STEEL CASE! 


SATISFACTION INSURED © — 1 YEAR GUARANTEE 


BEAUTIFUL SNAKE 
EXPANSION BAND 


heck or 
oat es WITH PREPAID ORDER! 


will send it im 


IRA SALES 


5684 W, Fort St, De 
DETROIT 9, wi 


this ON E 


GOVERNOR 
& 


PIERCE vonc vance 


Universal Governor 


‘© Instant variable speed selection and accu. ONLY 
fuser oan eed = $3Qs0 
Pulley extra 
tenet Wiavey roe, 
| Waite for Complete formation adel f eran. 


DEALERSHIPS 
AVAILABLE 


tHe PIERCE 
GovERNOR Co., Inc. 


1654 Obie Aveues 
ve, Bo 10 
Anderson, indians, Org 


3B rorutar science 


New Low Cost Electric Water Heater Gives You 
T WATER 
LY 


‘CUT BUILDING COSTS ¥3I 
Make Your Own Concrete 
ant and BRICKS 


or Sell 


1s make absolute! 
-iny blocks. wil 


~~ 


f 


ie cradle $39 


ECONOMY MFO. CO. 
orp. STONE MOUNTAIN, GA. 


cn iro TELEVISION 
———— 


BIG | JOBS AT TOP PAY 


to $125 as 


The Modern PLASTIC 
for lasting Home Repairs 


mends cracks 
stone. oF 


DONALD DURHAM Co. 
342 School $14, Des Maines, lowe 


Extra Speed, Power 


Use 
Duals or Headers 


with 
EYELET PLIERS — 1000 uses in home crafts. Factory Duplicate 


or DYNATOWE 


Deep, Mellow Tone Mufflers 


tx in the center of 
Less back pressure! 
Cr That's the secret of 
extra power, speed and 
gas mileage gained 
from duals or headers. 
Available with either 
factory duplicate type ) ( 


STUDY AT HOME 


specifications or bet- 
ter) or with Dynatone 
deep, mellow tone 

ufflers (engineered 
not packed). 

Easy to install—all 
parts and_ illustrated 
instructions are in- 


— cluded. Made to per- 
mit use of heat riser 
utterfly. Exhaust pipes 
have sajustabla or 
rigid flanges and are 
beaded and sized for 
| trouble-free installa- 
tion. Tail pipe, ends 
bent to angle of orig- 
inal equipment for 
balanced appearance. 
Available for most 
V-8 engines. 

See your dealer or 

write for details. 


INSURED TIRE SERVICE 
POPULAR BRANDS 


uonanen pave, sie 


3701 5. 
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‘splif-secon 
oe 


to ANY CAR or TRUCK 


SEER Got yours now! Get quick, sure “split 


second” starts for your car or truck—every time—in 
any weather! This Stewart-Warner Electric Fuel 
Pump feeds a steady flow of fuel to your carburetor 
the second you turn on the ignition, Operates inde- 
pendently of the engine. Saves your battery. Saves 
you from the trouble and embarrassment of a car 
that dies at every stop, 


Easy to Install. Takes only minutes. Do it yourself or 
‘see your local Carburetor Shop or Service Garage. 


Precision Built by 


STEWART-WARNER 


Instrument Division, Dept. p.63 
1840 Diversey Parkway * Chicago 14, I, 


i" ALL 3 ty 25¢ | 
108 “=” STAMPS 


Big, fisted STA MP 
ax! ALBUM 


Exmous Arsund.the- World Stam Ale 


MIDGET ENCYCLOPEDIA 
of STAMP COLLECTING 


hd pleasure! 
fo"iatrodues 


ZENITH CO., Dept. EH-10 
81 Willoughby St., Brooklyn 1, N.Y. 


AQ porutar science 


ome $5 per hour 


lean and Methoroot rugs and uoh 


ly established. 


DURACLEAN cleans. bs slnorption! No_ scrub 
soaking or shrinkage. ‘Dirt and grease 
fatiea ‘lle ised colors revive 


carpet beetle, 
tonal Money Tack 


sh en 


terial to retuen your total 
in War-proot. “Burnes EASY. 
1 for FREE booklet TOD 

DURACLEAN CO. 
3-186 Duractean 8 


2 


awe 


re 


Bas 
SB 
Fane tomes 


WEB TRUSS CO. 


MAKE BIG MONEY «: on” 


Sharpening Lawn Mowers 


ie 


‘own WINDOW or ATTIC FAN 


RUPTURE 


rind vee 


rman Oe 
ROGERS MFG. CO. Dept. P-63 LI! IDSEY, OHIO 


KAUFMANI "ARMY NAVY 


RELIEF...OR YOUR MONEY BACK 
Write now for free booklet and 
ictures of rupture care, You 

be helped...work steady, 


low cost, easy to wear Web 
fied. 


Dept. PS-6. Hagerstown, Maryland 


i 
ie 


All Parks schooling approved for G.I. training. W 


Pays you more with a schooling 
‘at Parks College. BS. degree in 3 yrs. 
from Saint Louis Universicy—Aero. Eag., 
Maint. Eng., Aero Administration, 

‘Non-credit courses for Private, Commer. 


l, Instrument, Flight Instructor and 
Muiti-Engine Ratings. Also A & E 
Mechanics Course. 


DEPT. 5-63 
PARKS COLLEGE ais icuis, us. 


MY GRAY HAIR IS NATURAL AGAIN 


says Jan Garber, 


Idol of the Airlanes 


“No matter what color your hair was 
(black, brown. . 


sults after just 
Top SECRET 
stain hands or” scalp. T 
Younger. And TOP SECRET keeps my hair looking lustrous 
End Well-groomed, it’s the only hair dressing I use."" 
YOU LOOK YEARS YOUNGER 
‘TOP SECRET has been a favorite with famous personall- 
ties for years. Exclusive TOP SECRET formula imparts 
atural color to grey or faded hai = 
hot streak or injure hair. Not a tint. 
Start using TOP SECRET today, Send 
$3.00 (Fed, "Tax Incl.) for 602. bottle, 
Postpaid. No COD's, please, Money back 
Ie you're not delighted with results. 


ALBIN OF CALIFORNIA 
Room 46, 1401-98 W. Sth St. 
‘Les Angeles 17, California 


Complete 4 Yrs.</Y in 12 Months 

Leor Morel Eorn More! Enter professional oF 
‘Socially. Live © Hop- 

Ue. Individual Courses or complete 

WRITE FOR SCHOOL BULLETIN. 

ACADEMY FOR ADULTS 

ow. fi 63, Chleage 2 


LEARN PHOTO COLORING 
RETOUCHING All 

By one of America’s foremost 
Tue artiste A specialized eld with 
photo retousiers, Bien ahd women taking $5 O00 to 6 
fetid Wr dall"Gr dhs probable professions WhtTE: 


pier, Fi 
schedule 


Largest supply in New England. Fittings — 
Blueprints — Books. All prices. Write Dept. 
PSS3, BIG ILLUSTRATED CATALOG ..... 25¢ 
JAMES BLISS & CO., INC. 
vess_142 Ailantic Ave., Boston 10, Mass. 


To Wear and Show 


weasure SUITS 


Pay No Money~Send No Money 


My pian is amazing! Just ta 


Fahukou, PROFITS! 
Spare ov Full Tin, load 
of Fun fe all the Family! 


‘No. 
ea e inyour Aytng-* 
room. Any dimete, Maine to California, 


6 Swocesstul Home Grower SHOWS YOU HOW! 


vera, shows you 
aed with a kow 


may eventually 
fiat, Noble invextment. 


Tenrn how you may 
fedey. Aivmal s qaehest” 


TROPICAL FLOWERLAND P 
x Angel 


01's Vermo 


MAIL COUPON NOW: 


iy 
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~ _ # SENSATIONAL @ 


OPTICAL BARGAINS 
SS) 


BRAND NEW IDEA! COMBINATION sox MICROSCOPE 
np tox TELESe rt be 


Here's the 44-gargose 


1OCOT RE-BLADE KNIFE 4 
. with the 1001 uses! 


KEEN, EVERY-READY 
ACTUAL KNIFE SIZE 6” 
PERFECT BALANCE 
LIGHT-WEIGHT 


YOU'LL LOVE THE 
FEEL OF IT 


EXCLUSIVE 
PATENTED CHUCK. 


‘COMPLETE WITH 
THREE BLADES 
AN 


D 
UNBREAKABLE 
HONE® 


ECO 


5 days your GROW MINIATURE TREES 


Grr ae, fa 
we 2 | Fescmating holy! fats profit 
MARSTAN SALES co. | 
DANVERS, MASS., U.S.A, ==. wt te Chg CLUB 
s A = wae % 


SWleAGO SeHOOL OF WATOHMAKING | 
2200 Mirae, Dept. 9, Chicage 47 


show me without obligation how I can learn 
Watch ‘repairing at home: Hush free sample. | | 


vishle Gloves Protect 
Against Grease, Grime, Paint 


Just rub on Du Pont 
PRO-TEK hand cream 
before youstart dirty 
jobs. You'll be wear- 
ing invisible gloves. 
Whenthe job is done, 
washoffthe PRO-TEK. 
Dirt, grease, point 
wash off with it! 
Leaves hands sof, 
stoin-free. Get PRO-TEK for obout 49¢ A 
at drug, hardware, auto supply stores. 


DU PONT PRO-TEK 
ape =f 


42 rorutar science 


OIL FROM THE PUBLIC LANDS 


Get the amazing story of how U. S. citizens 
can file for oil rights on public land in the 
West. Profits made as high as $250,000 for 
$250; $11,000 monthly for $200. We select 
lands in possible oil areas, show you how 
to file. Send for free booklet. 


CALIFORNIA LEASE CO. 
7075-PS Hollywood Bivd., Los Angeles 28, Calif. 


LOW OVERNEAD—LARGE VOLUME SALES & SMALL PROFITS 


TUBE GIVEN WITH EVERY TIRE AT NO EXTRA COST 


38) 


Write today for complete mfo 


SOUTHERN STATES ACADEMY 
Sta, E ATLANTA, GA. 


INMASTER > 


NO TONGUE-STING 
IN YELLO-BOLE PIPES 


La nig soy 
Yo 


Look! It lined with 
5 (aus wore! 


ri == 


an 


_ t smoke a pipe that tortures your 
tongue! Light up a Yello-Bole...and 
feel the difference. Thanks to that 
pure honey lining... you can smoke 
your Yello-Bole to your tongue’s 
content. No “Break-In Blues!” No 
stung tongue or irritated throat. 
Switch to a cool, sweet-smoking 
Yello-Bole... today! 


$1.00 1. $2.50 
WIDE VARIETY OF SHAPES... IMPORTED BRIAR 
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weer! 
{if STAYS SweET! 


> 


FIRE PUMPS 


—, Curb Service 


Od time fire fighting depen 
trom 


‘That's why AC Fuel Pumps introduced in 1927, 
soon meen aC old-time fuel systems obsolete 
why 9 out of 10 cars on the road 
Fucl Pumps for smooth, reliabl 

After thousands of miles of faithful service, 
fuel pumps can wear out—causing unnecessary 
roadside delay and expense. If your car has 
seen many miles of service—renew its reli- 
ability—install a new AC Fuel Pump—now 
serving more than 40 million motorists. 


Equipment on 
9 out of 10 cars 
on the road 


AC SPARK PLUG DIVISION (GENERAL MOTORS CORPORATION 


AM rorutan science 


MARDO SALES CORP., 


ioe TELENSION .—s 


erdielctronie. Trai, 


Bie kee 


md 
ea meg Radio cece 


Ship Model 
Tricks of Experts 


NOW MADE EASY FOR AMATEURS 


Erowing group of those who 
fr favorite hobby. ‘Tt 
sure ime and a finished 


ve from your friend 


bulla” your” deck ate 
sails. "AN about am: 


ing, ete 
saving methods of experts, Almost 
Cloth bound. Sent ‘for’ $2:00-C.. 0. 


plus a few cents 
footage. Write for MANUAL OF SHIP MODEL MAKING. 


POPULAR SCIENCE MONTHLY, Dept. 653 
353 Fourth Av New York 10, N. Y. 


, AT LOWEST 
WHOLESALE 


DIRECT from 
Importer to You! 


J ment Sead Jor FREE Mlustrated Catalog! 
ACCORDION MANUFACTURERS & WHOLESALERS OUTLET 


Dept. PLE} Chicago 22, Ill. 


2003 West Chicago Ave. 


TEMCO MOWERS Springfield, Mo. 


ron ¥ 


ALLIED, SCHOOL OF MECHANICAL TRADES 


TREASURE -- $10,000 


THE,SOLDAR COMPANY 


gular Price of a 
Slide Rule $4 ond up 


‘ond this coupon 
‘Ada be Postage 


lide Rule. 


11 you know how $0 use 


1 Gene Loewy, 545 5th Ave. 


Is The Best Trap 
for Dangerous Engine Oil Dirt 


Another trap—just as ingenious—just as effi- 

cient—is your AC Aluvac Oil Filter Element 

—trapper of dangerous dirt, sludge and other 

impurities in your car’s engine oil. 

AC ALUVAC keeps oil clean . . , removes 
particles as small as 1/100,000 of an inch, 

« AC ALUVAC has greater filtering area . . « 
ten times greater than ordinary elements, 

* AC ALUVAC has no harmful chemicals . . « 
‘won't remove detergents in heavy-duty oils, 

« AC ALUVAC is durable . . . resists the action 
of harmful acids, gasoline or water. 


Money Can't Buy Better Engine Protection. 


WITH 


ELEMENTS 


Protecting More New Car Engines Than Any Other Brand 


AC SPARK PLUG DIVISION T=] cenceat morons CORPORATION 
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CREATE = DESIGNS 2: 


NO LESSONS! 


PARTS 


ron” MILITARY TRUCKS 
and JEEPS ***.: ing 


JEEP TOPS ond CURTAIN 


us 
faterproot 


$59.50 


MODELS C124, and 


TOP and CURTAINS, models CJ2A and CI3A, 
ee ee 


Saa8 


fate exact model 
E58 dep om CODe 


UNITED AUTO ARTS (Ome 


1901 TROOST-GRI800- KANSAS CITY.MO 


ze 


i FREE win orsent | 


“sing gevet, A 
ates Aa 
portman i ps | 


enanin hr Rie Co 52 Main SS. Lot Me USA. 


ENGINEERING D&SRee.is 


27 MONTHS 
Big Demand for Graduates 
RONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MEGHAN. 


[INDIANA TECHNICAL COLLEGE | 
| 3 Reece tte 

ree infermation an 8. 5. Engineering 
| cei chancel ES Rode een 
| Nowe 


| ag 


30 DAY FREE TRIAL 


High Power 
BINOCULARS 


Finest Precision Optics 


33 moDELs 
s] 95 

o 

BUSHNELL Bixocutars Snell tlds. Dept P 


MAKE 
MONEY 
Selling 

ESHELAN 

Power Mo 


% Don't Work For Peanuts! Pan 
forn Up To $1000 « mont! fi 


ae ees 


[Sous 
4G rorutar science 


NEW 2-WAY ]}] 
SPRINKLER’ 


“days Mf not atmorutely 
lighted. Onder NOW! 


\\Who cares about oil - 
) weve struck lanolin! “ 


Dorit give dandruff and dryness a GROOMS THE HAIR 
chance to ruin the looks of your hair. RELIEVES DRYNESS 
Keep it neat and natural all day with REMOVES 
Wildroot Cream-Oil . Made with the heart 

of Lanolin, so much like the natural oil, 


of your skin! 29¢ 60¢ $1 


Get thot successful look with 
largest seiling Hoir Tonic! 


VETERANS—CIVILIANS 
“PREPARE FOR NEW JOB 


5 


repares Yo 
fos hearn the practical 
Many of my audenty 


and el 
i pairing Rad he ‘seen in are time 
Chile Tearnleg "S's start theic owe, profitable. service’ busines 


VETERANS! 


My SCHOOLS FULLY APPROVED TO 
TRAIN VETERANS UNDER NEW 6, 
BILL! IF dischorged 

1950—CHECK Col fois Mow sve 


EW Tokprone Recelvers ACDC Power supply 
With all tober, including big TV picture cube 


PRIVRTTATORT A Only RITA gives you » ‘approved for 
TRIP TO NEW YORK CITY a NO EXTRA it cose Pe, Rate York Cay 1, qvelites vou 
from anywhere in the contiacatal US. or Canada, Till pey {eil'vebniatonce allowance up Yo $160 
your way to, New York and rerura after you fish your 


Complete Radio-TV cou: PERE week 30 


Lane, Presi 

ERATE Prepares you ar home for mAbIO TELEVISION TRAINING PASSOCIAION ‘ 

“better pay jobs that require an FCC Liccase, Given to all my 1628 Broadway, New York 19. Dept. 
students at NO EXTRA COST after TV Theory and Practice. peat ie Late: Kal a yor how res a & fame 


Cosson. Show me. tow’ can mane. Big. Money 18 
Oe eee cee et men with previous Armed i} 
Forces or civilian radio, experience. Advas 


vod. pete dans ape cee : ! 
Soa eeiiasesae fae ne. F 

ein a 
CAEoR RENE WO) VETEMN Ch NOVETERN 
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own your own business! earn up to 


$75 A DAY CLEAR PROFIT 
in your back yard or basement! 


JAKE CONCRETE BLOCKS With Amazing New 
LOW PRICED GENERAL BLOCK MACHINE 


-with the amazing FRIGIDAIRE 
ELECTRIC DEHUMIDIFIER 


Only 1814" high—20%4" 
long— 11%" wide 


EXTRA ccnironr: 
ee WOLVERINE OSU 


WORK GLOVES 
Servine Pipkin, tanned by the Secret @ 
Wolverine triplectanning. proces 


‘sod 


A New Pair FREE If The 
Dry Out Hard or St 


Just try ona pair, No ot 
inthe eel ike them, 
posteard fer name: 

find a useful gift FREE. 


Wabi = Bx K-6 — Recird, Wak ] 


uncrowded, interesting field. Defense 
guy. new ‘dewtiopments demand, trained specialist, 
study all’ phases radio & ‘electronics theory and practice: 
W at mY muating, 


radio. 
fe 

“VALPARAISO TECHNICAL INSTITUTE 
err. 303 VALPARAISO, INDIANA 


QUEEN ELIZABETH Coronation Stamps 
Historic! New exciting set of 62 stamps. 
Every stamp from a different Crown Colony. 
‘OUR SPECIAL PRICE 
‘$2.00 COMPLETE 
Ts made in order to intro. 


irs very 
fo ‘a customer. Order Today. Money Back it 
Not" satisfied 
NATIONAL STAMP SALES 
th Ave., Dept. AT, New York 19, N.Y. 


BUILD YOUR OWN FAN 
Senses gut masini 
=o! ‘copline and 


Bis, , pesienea 


32 © 


{LOPPENBORG ALUMINUM FDY., Dept P53, Dovnpert, I 


Positively controls mois- 
ture in linen closets, 
basements, store 
rooms, bank vaults, 
workshops, or any 
closed area up to 8,000 
cu. ft. where moisture 
is a problem. 

Fan circulates air 
over refrigerated coil. 
Moisture is condensed 
and collected in con- 


eines pay. be gn ~~ — 
nected to drain. yy — =. 
filtered air flows into Sam | >>| oaram 


room, 
Wer See your Frigidaire Dealer for further de- 

tails. Or write for free folder to Frigid- 
aire Division of General Motors, Dept. 2089, 
Dayton 1, Ohio. In Canada, Toronto 13, Ontario. 


Built and backed by General Motors 
JB POPULAR SCIENCE 


Free Book on. Arthritis 
And Rheumatism 


Excelsior Springs, Mo. 


Szoz LOSING MONEY! 


pockets cost mun, shousnade of dollars yearly 

PURSNPOC, a new genuine leather 
change purse fits snugly inside pockets to guard them 
from holes and to protect you against loss. Used by 
Doctors, Attorneys, Traveling men and many others 
who carry change’ in their pockets—by Golfers for 
carrying tees, etc. Wonderful for the Carpenter, Home- 
craftsman and Mechanic who carry small nails, screws 
and other tiny pieces in, their pockets. Your MONEY 
BACK if you are not delighted. Cost only 75¢ each 
or order set of two for $1.25. 


Holes in 


BERRY'S PRODUCTS, Ber 3171, H. 12 St. 


Reading, Pennsylvania 


Drive Screws, Nuts, Bolts 


10 TIMES FASTER — 
with DRIL-O-DRIVER 


Picture shows greatest ttle invention ever 
designed to save time and work for earpen- 
fers cabinet makers, home craftsmen, hob- 
byiste electricians, plumbers, farmers, me- 
Chanies™everybod? who uses tools "The new 
DRIL- VER in an Electric Drill At 
tachment u be used with any quafter 
{neh electric dell It drives slotted and Phil= 
libs screws, nuts and bolts Operator con- 
trols speed. and force of drive. Designed to 
five durable. useful long years of. service 
hough to fit any kit’ Uneonditionally 
inteed. If your’ dealer? does not’ stock 
BricO-Driver. send $8.95. today ‘for 
DRIL-O-DRIVER. Screw. Driver, Bit 
Dello” "Magic Connector” ‘an adapter 


THIS BOOK CAN 
SAVE YOUR 


at 

THE DRILO ‘CORPORATION | 
201 E. Carson St. Pittsburgh 19. Pa. 
Veuy 


MAGN ETS. 


GENUINE /ALWICO~ NEVER WEAKENS 


Here's the book that only 
MVR could write! It’s “The 
TRUTH about American cars”! 


If you want to know the truth al 
today's automobiles, this is the 
that will give it 


assembly lines. Every feature, every 
fault is brought 

for every motorist to see 
you own a car, you need this book! Don't 
gamble your jife away get_your 
y of "The Truth About American Cars” 
today! Only $1 pp 


SHARPEN DULL PIPE WRENCHES | 


PIPE TAPS & DIES 
“GUM™ CIRCULAR SAWS 


BE A HIGH-PAID MAN IN 
YOUR COMMUNITY with this 
LONG NEEDED INVENTION 


MOTOR VEHICLE HESEARG, ine. DEPT, ity 


234 HUKTIMGTON AVENUE BOSTON 


fo action 4 
jut human aid. It's 
FREE SALE 


Fh ep t.357-F, RC. Bldg, Littleton, Colo. 


copi o CMM 147 ($2.00) 
sors ouairsiaeca | 
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Save hundreds of Dollars with this 
NEW ALL-METAL ELECTRIC 
SPRAY GUN—Pay ci si a Week 
ENTIRE UNIT 
UL APPROVED! 


Hundreds of tough tasks are 
NEW, 


fom" aigh-costinie profes. 
sional Jobs. Ju 
trigger and you 


UR OWN BUSINESS 
with BIG EARNINGS in.. 


GUARANTEED 
BITE-PROOF! 


TASTELESS! 
CUSHION BITE 


7 ar ass 
Throw Away Nicotine 
TRAPPED IN MEDICO’S FILTER 


50 roruiar science 


NEW NYLON air |! 


NEW AUTOMATIC DEFRASTER 


OWER TELESCOPE $3.95 
a }OUND. 


HERALD SALES 
fort Worth 1, Texas 


P. 0. Box 1753 


aad KITS BY U-MAK: 


18 FT. ana 21 FT. OUTBOARD ana 
INBOARD CABIN CRUISERS 


Roomy cobins, sleep 2 
Fost Vee bottom hulls 


Hi 
CCobin Roofs ond Decks 
SEND 35¢ COIN T 


INBOARDS sewers pi) 2002274, UMAK-IT 


16 to 23 Fi, 


—s 


eed 


WARN HUB CAPS MAKE [I stuvy W ire 
JSEEPS our orf AT HOME LA BOOK! 
End front wheel dr: all eel drive 
@ wi : oH 
WY me 3 


BLACKSTONE SCHOOL ‘OF LAW 


225 M. Michigan Ave., Dept. 120-A, Chicago 1, illinols, 


RUPTURED? 


We Offer You 
Something stew! 


IN SPARE TIME AT HOME 


f 
TURN THE KEY 
> 
| Lock O-mAne bolts repre andere condions of 


PREPARE FOR BETTER JOB, BIGGER PAY 


‘erty pay.<. pve necro os poe ond 
Ticache cored by unconialod ropes: habs noha 

tabodd wesknradtontn, Gre up yor lt sep ond 

| Soro ss tt onoge the Sprig Ed your san 

|r iit noting COC alc MONEY BACK =» 
| Guarantee 

H LOCK-O-MATIC SA SALES CO. mI MAIL COUPON NOW 
|_aiSesthnd se Deot P56" “Minneapolis Mina | 
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Free Booklet Tells How To 
Build a Sun Porch with 


Hoyle 


TRANSLUCENT FIBER GLASS PANELS 

Alsynite is the new, 
wonder material 
for sun porches, 


Tecan build my own sun porch with Alsyni 


Maio 15 35 
‘Side Wall Shatter $12.85, 


52 roruiar science 


r 
{ Sata Dedore ste 

1 Please and me the {ree booklet which tells how 
| 

' 

! 

1 

L 


walls, awnings, etc. 


feather-light— 


skylights, window 
Big it is shatterproof 
3 WME) and feather- 


as easy to use as 


State 


‘at in Clfri nd Ohi. Dtibtrs in Prac Cie 


(S_“OWN. No ser industry holds such promise far the 
"oye tue. You con make te meney mencrerng tvs 


Gout ae Stn) ERTEUR TON 


WESTAIR FAN & BLOWER CO. 


5650 Grand River, Dept. [EE Detroit 8, Mich. 


fon Diege 9, Col 


plywood or corrugated metal. Can be 
sawed and nailed. Economical. Seven 


AT HOME 


PRECISION CALIPER @: Tapia 


TNTER-CONTINENTAL TRADING CORP] 
90 WEST STREET + NEW YORK 6. N.Y, 


2-BEDROOM HOME $890) 


BUILD YOUR OWN 


Living room 12x14. Master bedroom 
ES He sara Mates ser 
= 7310, both’. Cone 


el 
Detroit 7, Michigan 


JOBS ON SHIPS & YACHTS 


‘oHNSON "SMITH & GO. Dept. 657 


formatio 
frames SERVICE, Dap 


@.Party Records 


FOR “ADULTS ONLY 


BOX S—stA. E 


‘COMPLETE 
MOTOR & 
GEAR KIT 
HOUSING 
BATTERIES 


WHAM-O 
SPORTSMAN * 
WITS UKE A RIFLE— 
ILS RABBITS, SQUIRRELS, 


‘Money back 
‘auarentee HUNTING 
‘SLINGSHOT 
Heory duty 7 osh stock. 
bbe forget. 


Stina 
Seoler cont 


Avoid’ HARDENED 
PAINT BRUSHES 


and Rollers 


"TOOLS AT WHOLESA 


PROFESSIONAL MECHANICS HAND TOOLS 


Farm Household and Special Tools 
TOP QUALITY, FACTORY GUARANTEED 


Write Teday for 
FREE CATALOG 


MODERN 


LAWN MOWER 
‘SHARPENER 
Service departments of 

fending 
Mower 
facturers use 
the “Modern Lawn 
Mower Sharpener. Soe 
er into erinding post 
flon” Galtoline and oll 
Femain in engine! while 
Hing of wheels, roller or / 
handle, “rhe Nader is 
"precision bed nite 
rinder—no extra grinder to buy. Imitated 
iat never equaled-“Compare before You buy. 
Ir it Isn't a Modern it can’t be Modern 
(Prices subject to change 
= ‘without notice) 


sso ADOEIN MEO... 


SAVE OIL! 


SAFE LUBRICATION 


get this 


LONG QUART 


LONG because it lasts long — 
saves added quarts between oil changes 


This 100% Pennsylvania motor oil with 
mut Jrugh Film" stands up under intense heat 

«resists the formation of oil-wasting en- 
gine deposits. Your engine stays cleaner, 


smoother running . . . uses less oil! 


Pennzoil gives all engines an extra margin 
of safety. There's @ correct grade ond type 
for YOUR car and service conditions 


PENNZOIL® MOTOR OIL AND LUBRICANTS 
AT BETTER DEALERS . . . COAST TO COAST 
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Ball-Bearing SPEED WHEELS 


_JUVENILE WHEELS 


The a Shaver 
or 
“HE-MAN” BEARDS! 


(Z 
gy Whisk away even A 7 DAY BEARD 
(DY With THE WHISKER ELECTRIC SHAVER 


JIM BROWN TOY TC OMPANY 


100s HOME AVENUE 653 AKRON 10, O10 


USE YOUR ATTIC for 
STORAGE, 


wot ow 
FHA, Wty or complete PREE informer 
lon’ today. 


HOL yYwoop 


$ FREE COURSE! BIG PROFITS! $_ 


Flocks & Sandblasts 


‘well-known alr pis- 
been among the Best 


$995 

99: Geo. 8. Hatcher 
WRITE FOR CATALOG Am, Rifleman Magazine, Jan. 1953. 
CROSMAN ARMS CO., Rochester 20, N.1 


DATE your photos 


Automatic WITH THE MEW 


(\ As fotn: Doter 


‘Attaches. in. Seconds 
Present ROLL-FILM type ‘Comers 


NO TOOLS» NO ALTERATIONS 
‘FAMILY PICTURES 

3: | IDEAL 7 RABY SNAPSHOTS 

Ne | FOR Zvacation PHOTOS 

——— 7 SERVICE MEN 

fut VEAR an MONTH a SEASON ih in 

he ee 

Bat aa PAUToMATICALLY" ae ou ‘Take. san 


wert tater, Poe 


cand while or Clore 


SEASON ‘SET, Const of ver 
ihe nent 4° SEASONS and VeaRa one 50° Ser 
MONTHLY, SET, Consist “ye te 
the neat 32 ee Ser 


W.MADISON 
Me TINT SHIELD Den IEW Cricaco, i 


54 Porutar science 


SALE-save $40.00!! 


RICE REDUCTION ON FAMOUS 
NATIONAL POWER MOWERS 


Win, ext cycle 
“Chain Bs 
Suber 


NATIONAL FARM EQUIPMENT CO., Inc. 
142 GREENE STREET NEW YORK 12, N. ¥. 


| HAVE EARNED 
AN AVERAGE OF 


Tack 1 you 


ATE 


AUTO-BLINDS 


Smart + Distinctive 


stall it 6 
with only" @ screwdriver! To money back guarantee. 


PARAMOUNT VENETIAN BLIND CO. Dept Mis 
151 East 126th Street, New York 35, N.Y. 


"TRADE MARK 


ENGINEERED / FILTRATION 
traps them by the Millions 


Close-fitting parts in your car engine can be scored 
and damaged by the Grit, Dirt and Tarry Sludge 
your motor oil picks up, A WIX HEVI-DUTY 
Cartridge in your oil filter takes these engine destroy- 
ing “Wearmites” right out of oil circulation. You 
can stop them from chewing vital engine parts— 
and your pocketbook. 

WIX Hi DUTY Cartridges mean continuously 
clean oil... safer lubrication . . . longer engine life 
for you. Engineered for individual engine require- 
ments and far exceeding engine manufacturers’ speci- 
fications, they remove more contaminants yet fully 
protect the detergency of today's heavy duty oils. 
Insist on WIX for your low cost, engine protecting 
oil filtration, 


TOOK FOR 
) THINGS WHEN YOU 8 
YOUR FILTER CARTRIDGE 


WIX CORPORATION * GASTONIA, N.C. 
IN CANADA: WIX ACCESSORIES CORP. LTD., TORONTO 
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Now You Can 
ENJOY Gardening! 
You'll find fun and healthful re- 
laxation in gardening with HOTO- 
HOR. fe was first and Its 


ROTO-HOE investment. Thousay 
ished customers coast to const swear by 
ROTO-HOE quality and satisfaction. Write today for free 
Mustrated color folder and name of nearby dealer 


“plus VALUABLE ILLUSTRATED BOOKLET! | ROTO-HOE aspraverco.,Box 18, Newbury, Ohio 

MAIL COUPON TODAY! To introduce our services we 

will send you FREE our valuable illustrated booklet 

“How to Recognize Rare Stamps,” which 

ae ood sap worth hundreds ot olin ALSO" Lita 

ua iantly colored postage stampe {rom 

AIENO, an petured above, This Ung count Baers only 

38 weruare eile)" hidden in the mountain of 

to bathe worlds oldest repubiiel Supplies Tinted" offer 
Taay"have to be withdrawn noon, On’ one to's caterer 

(Other interesting offers will be ine for your inspection.) 
Rush coupon today to: 

Ckenmone STAMP CO, Dept. PSs 

| Milford, N. i 
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SLOT MACHINES 


sys HIT THE JACK POT! 


front Compact '3” hah, Limited 
supply, Soeciol moll order price. 
_ Send $1.98 to 1 ‘98 @ TOY SHOP, BOX P42, ALHAMBRA, CALIF, 


to send. at « 
Frontier Asthma Company for a FREE tri 
FRONTIER ASTHMA MEDICINE, a pre 
temporary symptomatic relief of paroxysms of Bronchial 
| Asthma. "No matter where you live or whether you have 
faith in any medicine under the sun, send today for this 
free trial. It will cost you nothing. 
Frontier Asthma Co. 762-T Frontier Bldg. 
462 Niagara St “Buffalo 1. N.Y. 


AUTOMATIC 


PROFITS 


ier MFG. CO. 
8943-M VENICE BLVD. Los ANONLES 24, CAUFONNIA 
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PAINT STRIPING TOOL. 


Works like a Fountain Pen 
Stripes with Paint instead of Ink! 


Eihetaentt 


Here's News! Ordinary toilet 
paper makes an ideal oll l- 
ter. Laboratory tests 
Ifcleans oll faster and better 

popular makes of filter 
elements, All you need isa 
simple set of RETLIF ADAPTER 
PLATES ...and you can start 
using ordinary tollet paper 
rolls in your present oll Al- 
ter. For proof and descrip- 
tive literature, send name 
and address to: 


ABER Manes one. 
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g You will earn 
more money... 
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SEND NO MONEY! 


WRITE for Wonders Thiouah The 


ee (re ichoSCOPE 


which tells you all 
ISCOPY, 


nlc aphs, 
um Full cloth bound 
$1.49 DeLuxe 


POPULAR SCIENCE MONTHLY, Dept. 653 
353 Fourth Ave. New York 10, N.Y. 
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EVER GLASTING A 


FIBERGLAS BOAT ARMOR 


New simplified method designed for easy op- 
plication. New laminator X-97 requires no ex- 1903—GOLDEN ANNIVERSARY—1953 


perience, Wssafe! Asures perfect job fist time | Low-Cost Sew 
slain Ci be csod y morsel aaparaterse DEPENDABLE Deady °DU-ALL” 


EVER GLASTING U-MAK-IT PRODUCTS, ‘MANUFACTURING co. 
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now...make your own | Save Repairs! Save Gas! 
vbilts 

(typ ECING S8S SAVE MONEY 
? reflecting signs and displays... 
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f the new reflecting M ] LE 


ing new Safe-T-Glow products. 


DIE CUT LETTERS—NUMERALS 
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STrips—20 pert. 
* ie DRIVE! 
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materials and products Bett gl oth! edit [EEGs 
vetfarmense, Wires. : 
GLOW PRODUCTS ne "ealestments’ ere "secessary 
183 Gory $, Ini ct 4 i 


lcsing when ‘you 


RUPTURED? 22225 == = 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your flesh 

fens heavily on hig and apine-—enlarye openingfalt to | 
hold rupture? You need the Cluthe, No lexsstraps or cutting 
belts, Automatic adjustable pad holas at real opening 
follows every body 


When writing to Advertisers 


. 5 DEPT. 367 
please mention Popular Science 


INC. 


ood parm eut $QS® 


"COLT .44 FRONTIER” 


Sd 1x Cain fr MEW Mire Flr ve 


SECURE and SATISFYING CAREER in the 
HIGH-PAYING AUTOMOTIVE SERVICE BUSINESS 


Jet Sun's 12 week course in MODERN AUTOMOTIVE SERVICE 


‘open the deer te « bright, successful future. 
Even if you lack experience. sex. the on scientific testing—the only way 
rardmanulgeturerotsccitihe fo Auld ggeawork Ie prviiog cate 
Sou make a succesful start ‘in autor ture of “modern service prosedures, Please send free detallson MODERN AUTOMOTIVE. 


NAME. 
ADORESS. 
crry___zone. 


Classes oc 
Soret Feeinlesl Trainiag Center 


Inotive.ervice “A eitea 
{ralned men means ‘dullmited. oppor 
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hnien €0 earn big incomes in this fast 
Growing ‘field. “Vor a correspondence 
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‘Kecommended by leading 
‘manutscturers and ape 


STATE. 


proved tor 


SEND FOR FREE BROCHURE ALL DETAILS NO OBLIGATION 
JUNE 1953 59 


| The Boat Sensation of the Nation! ¥ 


« + ,among the best of companions . . . gliding along in easy-chair comfort 
for luxurious relaxation of glorious action, once you own 


and SEAWORTHY 


‘low gravity cen- | EASIER FISHING 


‘orsow Ve 
Feutproot, ck | BETTER HUNTING 
ot ra oueh 


n out tiredike constraction, 
(CAN'T SINK with INVISIBLE airtanks 
fer saealenn pe 
Steadieroturdiee 
xe WATEREL 
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NEW Largest Folding RUNABOUT 


another Folbot exclusive with 
the ULTIM. 


__ CATALOGUE 


MAIL COUPON TODAY! 
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New Model -T) Ford 
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IRUSHE Plating Outfits connect to a 
battery, No tanks of chop required, Free 
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MAGNETS. Perpianent Alnico_ Never 
Joses magnetism. Many uses 12 for 300 

Britt Gon Depts M-é, 1 West 27. New 
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> | POPULAR SCIENCE OPPORTUNITIES K 
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‘Domex"* Twist Drill 


Soe ie 


i ‘810,00 
sanford Sales Cov PS 
New York 36, N.'¥. 


REFLECTORIZED House, Numbers for 
your lawn, Visible Day & Night ie 


‘Ain, yt fou na afuct aide. 
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(Quicksilver) 


CAYALUABLE Goins Duueht 
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TREASURE—M-Scope Geiger Counters 
sqMineral Locators. Why buy something 
inferior when you can buy the best. ats 
{ower pres? "Years of experi= 
ence. Fully guaranteed by factory. Detects 
Sineralsmetaie ola, sliver. coins Pag~ 
Ment plan a yea superior 
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‘YOUR FAMILY COAT OF AWMS 
OBJECT of Pride. and. Distnetion for 
‘Moene o Ofice. Make 
Fife sa 
fre Beau! 


own copy -ter" 
st Aiso use Design to Personal 
fy, any Cravt-luere, Get Authen- 


1110. Broadway. "New. York, 


EREICAN neal matters (A svelo, Hox 
woh Hermoatilo. Sou * 


inv couvensent init 
free in plain env slope 
ele 


rents. Dee 
re ts 


af Recuel 
TNOREDIBER! Become 

man Overnieht! Wree Booklet? Bui Box 
Tiai-V6, Holywood 28, Callfora! 


oo “ARETE Postcards, Remalied free 
ipecte. ahi i ees 


Pg ee ae 
Monies 2. California eee 


YOUR Questions “Answered. Research; 
Business, Zocial Any. subject, Condens 
ial Wise Dyueheris, Box OK. Vath 


CarEaND. fqiegi TRI i! 
gwcetheatt Lowe Zoe, Luke ‘Montore, Box 
Tie. Loveland, Colorado. 


DRAPTING and artists’ materials cata 
‘Ot, tteme~—23e. (deaustibe 
‘Gordon's, "219 Madison. 
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a’ BLANK PISTOLS 


The Original and Genuine! Accept no Substitutes! 
‘Chrome 


“PERFECTA” } ew 


ORDER BY MAIL! No Police Permit Re: 
aut canes or taney Seser 
J. L. GALEF & SON, Inc, Dep EEEWES C 


Unique tema! 


for More Fun 


Wherever You Go! for MEN 
Easy Meals—The Cole- Send only 25¢ for 

man Camp Stove cooks Sample, Lists, and Catalogue. 
like « city gas range. HOLLYWOOD SALES CO. dept. 3 
Instant lighting. Two 3414 W. Magnolia Bivd., Burbank, Calif. 


and three-burner mod- 
els. Safe; help prevent 
forest fires. Fold up like 
a suitcase. 

More Fun with the powerful Coleman 
Lantern, Floodlights 100-ft. area. Lights 
instantly. 8 to 10 hours lighting service 
from one filling, Safe; stormproof. Cole- 
man reflector makes powerful spotlight. 


NEW Coleman Folding Picnic Table 


and Carrying Case sets up in a jiffy on 
strong steel legs. Big 28-in. top. Folds into 
carrying case (28-in.x14-in.x64in.} with legs 
and folding chairs 

4 inside; extra space 
for other equip- 
ment. See t 


FINE BOWS and ARROWS | 


SELECTED RAW MATERIALS 


L. E. STEMMLER CO. 
Monorvitle (Box 1) L. 1, N.Y. 


‘Write for complete 
information. Dept. 3106 


output! Compact! gz cost | 


PLANTS 
ELECTING, PLNTS 


YEARS AHEAD in design, per- 
formance, value! Give you 
regular’ {10-volt. current "for 
trailers, homes, farms, cabins, 
resorts. Air-cooled, heavy-duty 
‘engine. Costs less than any other 
‘Somplete electric plant, 
‘WRITE FOR FOLDER. 


D. W. ONAN & SONS INC. 
‘732 Une, SE» Minneapas 14, Mian, 


Completely equipped 
TA rorutar science 


< 5 > Preferred at Famous Fishing Spots 


Norfork Lake, Arkansas 
for Battling Bronzebacks 


POWER GLASS-A0DS 


... lithe, live, lifetime action... lighter...stronger...set proof 
peso few Fos onesie wa CaWeR GLASS Sbinnnig RARE 


the matket, with greatest capacity 
Nling 4 to 8b, test Nylon line, Ante 

GOLDEN ROD, No. 1226—(shown)—2-piece Tubular Power 

Glass with fly reel seat helow cork grip. $18.00 


HUDSON, No. 2216— I-piece Tulular Power Glass, $15.00 
PEERLESS, No. 2517 —2-piece Solid Power Glass. $14.00 


From butt to tip-top these Glass spin rods are the 
finest on market today. They're lithe, lightweight, yet 
their exclusive H-I Power Glass construction gives 
them easy, effortless casting power. 

Remember . . . all is not glass that glitters . . . there's 
only one line of Power Glass Rods and it’s built by H-I. 


Old Hi Says: FREE—Old He 
“Look for <> on the tackle you buy” = fring rok. Weis tay 


Utica, NY... Dept, 22° 


= 
Cee HORROCKS-IBBOTSON COMPANY, UTICA, N.Y. 


Famous 


Manufacturers of the largest line of fishing tackle in the word. 


Malayan THROWING DAGGER 
Re pd 


~ Bea 


a 
de 


BUILD THIs 12 FOOT PENNEY 


BOAT KIT 


PENNEY WOODCRAFT INDUSTRIES 
208 Perry St, Dept. Ps. 


une 1983 15 


#3 HAWAIIAN WIGGLER 
“CAN'T CATCH WEEDS—CAN'T MISS FISH” 


in windy 
‘Choice 5 


~~ 
WAN 
5/8 oz, 


THE FAMOUS 
GENUINE WEEDLESS BAIT 


FREE Sitvntos or warrs-runc or micrones or carenes 


FRED ARBOGAST « co., INC. 


2336 WEST NORTH STREET © AKRON 3, OHIO 


Pack a lifetime of boating thrills 
| info\your cor trunk! 
KLEPPER f 


wolere-eall or fresh, smooth 
‘or rough. No 


Scie fate te 
TB rorutar science 


AMMUNITION 


‘or a fraction of 
regular cost 


‘gun shells, rifle and pistol cartridges can 
be reloadéd sofely ond easily with an 
inexpensive set of famous IDEAL Reload- 
ing Tools, Send for free literature. 


THE LYMAN GUN SIGHT CORP. 
690 West St., Middlefield, Conn. 


French DUELING SWORDS 


tion, posture. Since the Middle 
Ages, Europeons have enioyed 
the 19011 of dueling. "Now advo 
cated by US, colleges, Set includes 
two swords and the booklet, "The Art 

‘of Fencing". Speciol price. MONEY 
BACK IF NOT COMPLETELY SATISFIED 
©F 41 sporting goods declers or send $3.98 to 
TECHRITE CORP.Box 12 T  SovthPasadeno,Colif 


HULL AUTO COMPASSES ALSO SAVE 
THE DAY IN STRANGE CITY TRAFFIC 


‘through. 
LOCAL DEALER'S. 
<5 MANE,_FREE LITERATURE 


HULL MFG. CO. Wicitee2eefs, 


Ie shoots a brilliant, 800-f. spot- 
light—a widespread floodlight! 
Irs sturdy, it's economical, it’s so 
very handy! Don't be without one, 
Uses 6 V. battery. See your dealer. 


DELTA ELECTRIC CO. 
Marion, Indiana 


Delta 
PoweER/ife 


2-LITE ELECTRIC LANTERN 


ELERES more power than you'll ever need 

. . . power that “steps out” over country 
highways and “Ioafs” through city traffic. . . 
plus luxurious riding comfort that means mile 
after mile of tireless travel. Yes, the '53 Harley- 
Davidsons are packed with features to give 
you more pleasure, greater safety and more 


comfort . . . it's the handsomest two-wheeler 
on the road. See this beauty at your dealer's 
soon . . . and bring along a buddy. Or, send for 
your copy of the thrilling, action-filled EN- 
THUSIAST Magazine and illustrated literature. 
Enclose 10 cents. Harley-Davidson Motor 
Company, Dept. PS, Milwaukee 1, Wisconsin. 
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Get the amazing 


GRAFLEX | 


CIRO. 35 
COLOR OUTFIT 


only “072 


including Flash 
and ever-ready case. 
(Price subject to change.) 


@ You needn't spend a penny more 
to equip yourself completely for color! 
Night or day, rain or shine . . . you'll make 
gorgeous slides for little more than the cost 
of ordinary snaps. Range-finder focusing 
makes fuzzy shots practically impossible— 
and your Ciro 35’s coated, color-corrected 
Graflex £/3.5 lens assures all-over picture 
sharpness. Count its other features too, 
including no-tear film wind. You'll be 
amazed by the all-metal Ciro 35's terrific 


value! 
Rochester 8, N. Y.—for FREE |) 


See your Grofiex deoler today | 
for write Grafiex, Inc., Dept.728, 


| GRAFLEX | 
Lf eee Cer | 
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FRAMED IN FAME— 
Safety-Engineered 
UTILITY 
& AXLES & 


MODEL 1-UCO, shown, fea- 
tures 114" square axle of solid steel; 
3500 Ib. capacity. "Comes completely 
equipped, except for tires. List price 
$85.29 postpaid (when paid in ad 
Sance). "Other models. to. 3000 Ib. 
Tapaciy. We manulactare a complete 
ffacof tailer parts: write for Brochure 
14 
HAMMER BLOW TOOL CO. 
As oli asthe Industry" 
WAUSAU. WISCONSIN 


10 DAY TRIAL OFFER 


for all who wear glasses 


OPTICALLY CORRECT 


DOMAR PRODUCTS, Inc. 


3002 6. Erie ion, Ono 


WORLD'S LARGEST SELLING PLUG 


The Ftfioh! woken 


‘There is only one reason 
why the Flatfish outsells 
all other plugs year after 
year. It's because fisher- 
men have found that it 
can be depended upon to 
deliver the goods. Try it 
and see how it will help you 
‘catch more fish. Get it at your 

tackle dealer's or write for 48- 
Page book with fishing secrets of famous 
anglers. 


[7 


HELIN TACKLE CO. 
3669 Meldrum Detroit 7, Mich. 


ee 
Cararoe 


‘On new super-highways, RCA 

wave and RCA mobile radio 
p control traffie flow, help 
police trap lawhreakers 


RCA microwave heips oil com- 
panies move more oil through 
Pipelines and booster stations. 


Out of this “dish” 
come service and safety 


Like a pole line in the sky, the RCA micro- 
wave system gives industry, business, trans- 
portation and police a new, more efficient 
means of communication. 


Needing no wires, economical to install 

and maintain, RCA microwave is “weather- 
proof.” Wind and rain almost never affect it 
and, obviously, ice won't form on a radio 
beam to put it out of action. 
Jseful wherever man must communicate 
with man, or control industrial operations, 
the increased efficiency of microwave is an- 
other example of RCA leadership in research 
and engineering. Such leadership gives you 
better value in any product or service of 
RCA and RCA Victor. 


°RADIO CORPORATION OF AMERICA 


World leader in radio—first in television 


On towers 20 to 35 miles apart, 
“dishes” like this relay micro= 
waves at the speed of light. 
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TAKES YOU WHERE 
OTHERS OARE NOT 
VENTURE! 


@ 3 SOLID HORSEPOWER 
© ONLY 32 PouNDs 


‘This is the motor with the wonderful weed-free, shock- 
absorbing, shoal-riding drive. It slides through weeds, 
Tight over underwater obstructions and keeps on 
Griving in inches of water! No more fishin’ the fringes. 
Go right in! 
Ie a ru little number—a genuine Johnson with 
ine Johnson DEPENDability. A smooth Perfected 
Ritenate Firing ‘Twin that gives you the punch of 3 
solid horsepower. Yet it weighs only $2 pounds! Pick it up, 
0 


it, stow it—like tackle box! ‘i it’s the 

ASOPIISONT FEET ee cap 

FREE! Write for new Sea-Horse Catalog. Describes the 4 great 

SEA-HORSE Johneons for 1963. aren steers Denier. emg les his name 
Peterboroush 


JOHNSON MOTORS, 500 Pershing Read, W: 
In Canada: Monufactured ty Johnson Motors, 


FOR 1953 — 4 GREAT ALTERNATE FIRING TWINS 


SEAHORSE 3—Shp, A at inke.  SEA-HORSE 25 —25 hp. 08 Ibe 
Mong faking motor’. "$145.00° Gene Shift, Mile- Master Twat 
ig SHA-MORSE 3—5 hp. Neutral pag oprahodearphct Soaaceng 

a D shear pin A " 

throt! 

= Tnrwest Seon: Eg 
Mile Master oe i Catiied 

at fom 


THE ONLY MANUFACTURER 
WHO HAS BUILT A MILLION 
‘OUTBOARD MOTORS: 
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POPULAR 


SCIENCE 


Monthly 


mun more Filler Up 
with Fuel Oil” 


TAXI driver pulled up alongside me 
at a red light the other day and 
ve my automobile a quizzical goi 
over from front bumper to tail lights. 
He had good reason. My engine was 
making with the noises like someone rat- 
tling a bucket of bolts. Anyone standing 
clear over on the curb would have sworn 
it was coming apart. But there was 
nothing wrong with it. It was built to 
sound that way. 


g one of the few Diesel- 
engi enger cars in the U, S, It 
pings like crazy at idle. That's because 
the orifices in the fuel-injection nozzles 


ENZ DIESEL gets a drink at a 
pump. The engine will burn anything from 
kerosene down to heating oil used in home 
furnaces—but the fuel must be filtered. 


June 1953 BL 


AMONG THE INSTRUMENTS is « glow-plug in- 


dicator lamp. It has to 
the engine 
tery-heated, plug: 


red before you 
he panel at right). 
rt combustion. 


are sized for faster operation—at low 
speed the fuel isn’t vaporized properly 
for good combustion-by-compression. 

The engine may rattle, but this car 
will chug from New York to Los Angeles 
on $12 worth of fuel. It will run practi- 
cally forever without attention. It will 
never have to have its valves ground for 
carbon. Its owner will never have to 
replace spark plugs or file the points on 
the distributor—it hasn't got any. 

Economy, efficiency and trouble-free 
operation are Diesel characteristics. 
That's on the credit side. There are 
debits. 

I borrowed this Diesel car, made by 
Mercedes-Benz—the same people whose 
gasoline cars took both first and second 
places in the Mexican Road Race last fall 
=from a New York physician. Dr. A. 
Schmidt-Baeumler bought it for the same 
reason that a man without a lathe will 
buy a set of turning chisels—he just likes 
Diesels. 

“You think I’m crazy, eh?” remarked 
the doctor. He was poker-faced and I 
had to look twice to see the laugh behind 
his eyes. 

No, he certainly wasn’t crazy. His auto- 
mobile, made in Stuttgart, Germany, has 
conservative styling that will look good 
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STARTING THE ENGINE 


Pre-glow position 


lows bright red 


€ A, 
7))\(O)C7 
AQ — 


nad horiomtal 


Stop position 


sare heak apmerdy 


10 years from now. The workmanship on 
it is superb. It’s of a size that ultimately 
we will accept in the United States. And 
it has performance that only owning it 
can prove. Remember that performance 
covers more items than take-off and 
speed. 
The good doctor had to show me how 
to fire up. The engine started right off. 
The first thing I noticed was the noise. 
That stopped as soon as we got under 
way and I put a few more revs on the 
crankshaft. 


Acceleration was slow. A little gaso- 
line-powered car beat me away from 
a stop light. A Diesel won't wind up as 
much as a gasoline engine. The top r.p.m. 
on the doctor's Diesel is 3,300. That on 
a comparable Mercedes-Benz gasoline 
buggy, with exactly the same piston dis- 
placement, is 4,200. 

The car didn’t do so well on hills, 
either. I had to be fast with the gearbox 
to keep from stalling. That's on account 
of the low horsepower—a mere 40 for a 
car weighing 2,800 pounds, about the 
weight of the new 104-hp. Hudson Jet. 

But what would you expect from an 
engine delivering upward of 35 miles on 
a gallon of fuel that, incidentally, slugs 
you only half as much at the pump as 
premium gasoline does? The Diesel's top 
speed is around 60 miles an hour, but 
that’s also its cruising speed. Just open ‘er 
up. The engine was built to take it 

The doctor and I presently drew up at 
the curb. Not thinking, I turned the igni- 
tion switch to stop the engine. Nothing 
happened. 

“Here,” the doctor said. He turned a 
valve on the dash, That shut off the fuel. 
The engine stopped. 

Back home, I looked up the pedigree 

is car. It's the only Diesel passenger 
production in the world to- 


day. Mercedes-Benz makes a thousand of 
them a month. Dozens have been sold in 
the last year or two in California. That's 
because of the vast amount of Diesel 
trucking—the fuel is available practically 
everywhere. In the Midwest and East it’s 
a different story. The doctor has to hunt 
for a filling station to serve him. And, par- 
ticularly in the East, fuel prices are 
higher. 


Diesel’s Not Low-Priced 


The car isn’t cheap. It retails for about 
$3,600 in New York. Part of that cost is 
in expensive fuel-injection equipment. 
Like the Diesels made for trucks and 
buses, the most expensive single item on 
the Mercedes passenger Diesel is the 
fuel-injection pump. 

The Diesel is an entirely different kind 
of internal-combustion engine from the 
gasoline engine. A gasoline engine con- 
verts only about a fourth of its fuel into 
power. A Diesel converts more than a 
third. Less heat (and therefore power) 
aks from a Diesel’s cylinders out the 
st pipe. The fuel burns more slow- 
, and the long-stroke piston takes more 
advantage of the gas expansion. 

A Diesel is more efficient even at light 
elerator pre low engine load, 
the enginee ise the 


Mine host, Dr. Schmidt-Bacumler, and his Diesel. It looks like any other car, doesn’t it? 


amount of air in the cylinders, and there- 
fore the compression pressure, is con- 
stant, When you reduce throttle on a 
gasoline engine, you begin to starve the 
cylinders and drop the compression pres- 
sure, The fuel doesn’t burn as well. 

High compression—in the Mercedes- 
Benz, it's 19 to 1-improves the com- 
bustion. But the engineers have to be 
careful in boosting the compression ratio 
of a gasoline engine. Squeeze the fuel- 
air charge too much, and it will ignite 
prematurely by itself. A Diesel engineer 
doesn’t have to worry about that. As the 
piston comes up in the normal operating 
range, the cylinder contains nothing but 
air until the fuel is squirted in. 

Open the throttle on a Diesel, and all 
that happens is that the fuel nozzles de- 
liver more fuel—metered correctly to 
each cylinder. There's no spark, and the 


170 DS 4-door se 
Engine: 4-cyl. overhead valve; 40h 
at 3,200 rp.m.; compression ratio, vo:T; 
piston displacement, 
id (in feet per c 
5 shore an 

9 Ib. 


ing area’ 
Springs: coil, front and reas 
wheel suspension, front and rear. 
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FACTS ON MERCEDES-BENZ DIESEL 


Here’s What Makes Diesel Go 

Tue cutaway shows how the Mercedes 
squirts fuel into a “pre-chamber” instead of 
into the cylinder proper. This is to preheat 
the charge and get better combustion. As 
the fuel starts to ignite, temperature and 
pressure build up, spewing the rest of it 
into the cylinder. Just before combustion 
starts, the temperature (1,200 degrees F.) 
is 500 degrees hotter than in a gasoline en- 
gine with a 7-to-1 compression ratio, 
pressure (640 Ib. to square inch) is more 
than four times that in the gasoline engine. 


air supply arrives in each cylinder 
through its own inlet port. There’s no 
pre-mixing of gas and air. Moreover, 
there is always more than enough oxy- 
gen present to burn the fuel delivered. 
And when you see a Diesel smoking, it's 
merely improperly adjusted. 

Open the throttle on a gasoline en- 
gine, and the carburetor does a com- 
mendable but imprecise job of pre-mix- 
ing additional air and additional fuel at 
a ratio (by weight) of 15 to 1. Flowing 
into the intake manifold, this mixture 
alters in ratio as some of the gas comes 
out of suspension and is deposited on 
the walls. Seldom do any two cylinders 
get exactly the same-sized charge. Then 
ignition has to take place. That's com- 
plicated because automatic devices have 
to advance spark as the engine revs up. 
wed on page 250) 


Outside dimensions: 
over-all length with bumpers and guards, 
175.39"; width, 66. Ibase, 111.9"; 
overhang, front 33", rear 39.7"; tread, front 
51.7", rear 53.5". 

Inside mensions: seat-cushion width, 
front (total for split seat), rear 51 
leg room, front 43”, rear 28”; headroom, 
front 38.8", rear 3814”; seat height, front 


height, 63.39"; 


12”, rear 15%"; vertical distance, steering 
wheel to seat cushion with seat in mid-posi- 
tion, 7.2”; front-seat adjustment, horizontal 


9”, vertical 0”, 
Tire size: 5.50 by 16. 


Masked Gunmen Test 


Rifles in 


HESE men are not re-enacting the great 
Brink's robbery. They are armorers com- 
ing out of a new U.S. Armed Forces climatic 
chamber at Springfield, Mass., where they 
have been firing rifles at 70 degrees below 
zero. The weird attire protects them against 
the intense cold. 
The test room behind them, resembling a 
huge walk-in refrigerator with walls a foot 
thick, is a hotbox as well as cold chamber. 


Deep Freeze 


Its temperature can be varied from 85 de- 
grees below zero to 175 above. In the higher 
temperature ranges, humidity is added to 
the air to simulate conditions in tropical 
jungles. 

‘As various small arms are fired through 
open ports into armor-plated boxes filled 
with sand, still and motion pictures record 
the effects of extreme heat and cold on the 
weapons’ action. 
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Ice Maker Crushes Ice, Too 


Russ molded into this plastic container 
are said to make chopping a chore that 
won't wreck the kitchen. After the water is 
frozen, you give the container a few whacks 
at strategic spots with a mallet and out 
flows crushed ice. The Pruett Novelty 
Works, Covina, Calif., makes the ice crusher. 


“Turbo-Train 
to Run on 
Bottled Ga 
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TV Briefs Pilots on Weather 


Ir THE scramble order sounds, U. S. Air 
Force pilots at Hamilton Field, Calif., 
won't have to wait for weather briefing. 
An up-to-the-minute weather map, telecast 
from central headquarters, gives them a 
picture of conditions aloft and the best 
route to fly to any destination. 
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Supersonic French Jet Carries Engines on Wing Tips 


Finst French plane to crash the sonic 
barrier in horizontal flight, the Trident, 
above, packs its jet engines in wing-tip 
nacelles. The speedy interceptor also car- 
ries a rocket in the tail, to give it a very fast 
rate of climb. Once the rocket fuel is ex- 
hausted, the plane’s light weight gives it a 


S NTY-TWO years ago a steam locomotive 

as built to run on gas generated from 
naphtha and water. The experiment flopped, 
partly because the novel fuel had a tendency 
to clog the flues, but mainly because Erie 
Railroad engine crews refused to ride with 

jangerous @ cargo. 

the possibility of burning a 
gaseous hydrocarbon—propane—in a gas- 
turbine locomotive is being explored by the 
Unién Pacific. Out of these experiments 
may come a brand-new kind of tender, 
tailored to meet the needs of tomorrow's 
super-locomotive. 

In its first test of propane, the Union 
Pacific will haul along a remodeled tank 


lower landing speed than that of any other 
modem fighter. Small and inexpensive base 
facilities will accommodate it, and the rela- 
tively simple design of the plane will make it 
possible to turn out large numbers of the 
stubby-winged fighting ships quickly and at 
low cost. 


car of the type now widely used to trans- 
port bottled gas. Built to withstand a pres- 
sure of 300 pounds to the square inch, it 
will carry 11,000 gallons of propane. A leak- 
proof, le connection will deliver the 
fuel to the turbines in the locomotive. There 
the performance of the propane will be 
checked against that of Bunker C oil—the 
fuel now used in the U.P.’s gas turbines. 
If propane proves easier on the rotor 
blades than heavy oil, U.P. technicians be- 
lieve that the greater space needed to store 
it will be justified. Look, then, for more 
scientifically engineered propane tenders, 
designed to blend with streamlined loco- 
motive units—Henry B. Comstock. 
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Come for a dizzy spin in this tiny, fast and rugged acrobat 
on wheels. Its performance and antics amaze even its designer. 


By Joseph Hines 


ESIDENTS along a road outside 
Wheatland, Pa., near the Ohio bor- 
der, are getting popeyed watching the 
daily performance of a new car. Some of 
its tricks would make any sensible mule 
hesitate 
The Mighty Mite is its name. The M 
rines are testing it as a quarter-ton tr: 
port vehicle for airborne assaults. 
PSM photographer Bill Morris 
ered about every type of new car, c 
and military, produced during the l 
years. He saw the first demonstration of 
the origi ep in 1941. He doesn't ex- 
cite easily. 
Bill got his first look at the Mighty 
Mite outside the Mid-America Research 
Corporation's plant at Wheatland. P: 
Ben F. Gregory, veteran racing driver 


as COV- 
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and inventor. and an advocate of front- 
wheel drive for more than 30 years. w: 
boasting about the prowess of hi 
He designed the original model of the 
Mite. 

“It's got four wheels and looks like a 
small jeep to me,” said Bill. “What's s 
diffe rent about it? 
Mr. Morris,” Gregor 
fite started, I jumped 
put,” called out a mechanic. 


y said. 


“Stay 
“He'll clear us. The thing has a turning 


radius of only feet.” 

neat circle and the lightweight 
off toward the road. 
many weight-saving 
n air-cooled engine. Because 
lable for the first experimental 
models, a four-cylinder, horizontally op- 
posed German Porsche. developing 44 
horsepower at 4.000 r.p.m. was used. 


Mighty Mite wi 
One of the Mit 
devices is 


Little Car Has Big Ideas 


TIT IN CIVVIES | 


This probably will be replaced by a mod- 
American Lyco aircraft engine 
horsepower at 2,600 r.p.m 

While we were looking over one of 
these Lycoming jobs, the Mighty Mite 
drove right into the shop. After tight- 
yory drove off through a 


circling us, Gr 
maze of jigs, j 
he was headed for 
fice partition 

Bill Morris climbed out. His face was 
flushed, his thick mop of white hair wind- 
blown, He was breathing hard as the 


crash through an of- 


RESCUE TRUCK 


No =o 


UGHT DUMP TRUCK 
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FRONT WHEELS are 
voted on vertical 

centered in 
ido the rubs. 


AIR-COOLED engine reduces 
weight. It exhausts into tubular 
frame (arrows) as muffler. 
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words came out, “Yes—yes it- 
ferent from a jeep. What a ride!” 

Now it was my turn. We were doing 
better than 50 on smooth pavement when 
I saw double railroad tracks crossing the 
road ahead. Instead of slowing down, 
Gregory put on more speed. He told me 
to watch the steering wheel. I did. He 
had taken both hands off the wheel. I 
gripped a handle by the windshield. I 
didn’t need to. The car didn’t swerve or 
sway; the steering wheel didn’t even wig- 
gle. If I hadn't seen the tracks, I would 
have sworn that we were still on smooth 
pavement. 


More Tricks to Come 


“Now watch this,” he said. His hands 
were off the wheel again. With one fin- 
ger he spun the wheel sharply to the 
right. I braced myself. The car turned 
slightly to the right, but straightened it- 
self out almost immediately. 

“That's just to reassure you for what's 
to come,” Ben said. “You see, left to 


MITE’S SKELETON shows 
its unusual frame. 
Rear end resembles 
that of flossy sports 
car described on page 
108: Brakes are in- 
board, flanking differ- 
ential; axles 
carry no weight. 


mow 
RANGE 


WHAT THE DRIVER SEES. For compact 
ing in transport plane, car reduces to 45- 


themselves, those front wheels just want 
to go straight ahead.” 

Then the tricks 
king-size potholes, over a rough 
rutted shoulder, then down into an 
inch-deep drainage ditch between the 
road shoulder and a sharp climbing em- 
bankment. Up on the embankment and 
then straddling the ditch—all with one- 
finger steering. And over the roughest 
of it I felt none of the tail-bone shock: 
you get in a jeep. 

We approached a wide part of the 
road, Gregory slowed down, but we still 
made a U-turn at a good clip. 

“That,” he said, “was to show you that 


me fast. Through 
and 


we i 


. Seats and windshield fold back, 
steering column lowers onto cushion. 


the Mighty Mite has four-wheel drive at 
all times—even on sharp turns on smooth 
pavement.” 

“What's the gimmick?” I asked. 

“A third differential, in the transmis- 
sion, between the front and rear differ- 
en ” he explained. “It prevents wrap- 
up by compensating for the different dis- 
tances the front and rear wheels have to 
travel in taking a curve.’ 

Now there was a steep embankment on 
our right going down about 15 feet. 

“That's an 85 percent grade,” he said. 
“We've measured it.” 

Before I could ask why, I got the an- 
swer, We were going down it, slowly. At 


FACTS ON THE MIGHTY MITE 


Model 


utility truck, ‘i-ton lightweight; 
senger (two on seats, two on rear 
fenders). 

Enuine air-cooled, 4-cyl., 79 cu. in., hori- 
zontally opposed, overhead valve; 44 hp. at 
4,000 r.p.m.; twin carburetion, 

Weight: 1,496 Ib.; per hp. 34 Ib 

v three-speed forward in 
Hi-Lo range h No-spin differential; posi 
tive four-wheel drive at all time: 

Brakes: four-wheel, chassis-mounted, 
conventional two-shoe hydraulic with built 


in self-adjusting features; sealed against wa- 
ter and d 
Ele I systems: 24-volt, 1 battery. 


Radius of 

Springs: c 
each w 
pended. 


urning cirele: 128 


tilever leaf, front and rear; 
lependently ‘sprung and sus: 


; over-all length, 
° 64”, 
ering column to 


suit size of drive 


Body constr: front fenders, hood, 
cowl and side panels, 16-gauge aliminum 
sheet; cargo body and rear fenders, 20-gauge 
rigidized for strength. 


5.90 by 15, cross-country, 4-ply. 
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LT-IN BALANCE, fore and aft as well as side 
ide, enables Mighty Mite to run on any 


to 


the bottom he braked to a stop. The car 
was standing almost straight up on its 
nose. 

“Let me see you get out of this,” I chal- 
lenged. 

Gregory shifted into low speed, Lo 
range. (The Mighty Mite has three 
speeds forward, which, with Hi and Lo 
ranges, makes six.) There was a grinding 
of power. A slight shuddering and the 
front wheels pulled us out onto the level 
ground. We were off agai 

Off agai right. This was the Mid- 
Ame % ground—a driving 
nightmare of trenches, ridges, humps, 
bumps, crisscross gullies and deep hog 
wallows. Up and down we went, leaping 
into the air, leaning over at fantastic an- 
gles. As we nosed down into a mudhole 
the right rear wheel shot up into the air. 
Next only the front left and the right rear 
wheel were touching ground. 


No-Spin Differential Does It 


Gregory realized that these wheels- 
dangling-in-air antics puzzled me. “Only 
the wheels that have traction get power— 
all the power,” he explained. “No-spin 
differential, you know.” 

Back at the plant, there came another 
believe-it-or-not demonstration. A me- 
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three wheels. In an emergency, a wheel can 
be changed without using a jack. 


chanic removed the right rear wheel. The 
Mighty Mite didn’t flop down on its 
wheelless hub. A driver got in and took 
off. Fast, slow, in tight circles, it didn’t 
make any difference. The wheelless cor- 
ner stayed up. 


Car's Performance Explained 


The mystery of this performance was 

explained by Herbert A, Blenkle, chief 
engineer. 
a matter of balance. The vehicle 
igned so that its center of gravity is 
at the intersection of lines drawn diagon- 
ally from opposite wheels, Removing one 
wheel doesn’t move the center of gravity 
enough to throw the car off balance. 

There is also what Blenkle calls “pivot- 
center steering.” Because the pivot, in- 
side the hub, is directly in line with the 
wheel, as in a bicycle, the wheel always 
wants to go straight ahead. As in a bike, 
there is no twisting tendency when a 
wheel hits a bump. The result, as Blenkle 
explains it, is that the steering wheel 
doesn’t have to fight the road. The 
scheme, he says, gives the feel of power 
steering without auxiliary power to do 
the work. 

Independent suspension of each wheel 


[Continue 
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Chrysler Builds Dream Sports Car on Modified Chassis 


Tue newest Chrysler “idea” car—“idea” Yorker chassis trimmed 10% inches to 115%. 
's that you can’t buy one—is the D'Ele- The body is Italian, ‘The spare tire is hy- 
ce. A two-seater sports convertible, it  draulically lifted from a rear-deck well. 
has the FirePower V-8 engine and a New Matched luggage is fitted behind the seat. 


Sunbeam’s Alpine Car Strips for Road Racing 


A 120-s..P.1. competition 
sports car, the Alpine, has been 
added to the English Sunbeam 
line, A two-seater, it can be 
stripped of top, windows, and 
hood louvers for racing. The 
four-cylinder 80-hp. engine di 
places 138.2 cu. in. The Alpine 
costs $2,999 in New York; sp 
cially tuned, about $350 more. 


Bi ae 


Jaguar Converts Sports Racer to Slick Convertible 


Tue Jaguar XK-120 is a 149-m.p.h. hot- folding top and drop windov 
shot in competition but a little on the wind- make around 133 m.p-h., wh 
blown side as transportation. Now Jaguar fast enough for anyone just taking his girl 
has made a sister convertible by adding a for a spin. The car sells for $4,250, N. Y. 
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Helmet Protects Ball Players 

Atrnep Gruxwatp, rookie first baseman 
for the Pittsburgh Pirates, is shown below 
holding a plastic cap (right) which is be 
ing used for the first time this year. Previ 
ously, a liner was inserted in the cloth 
cap (left) when a man went to bat 


, 
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Wall Clock Handles Three Jobs 

Tins clock is a part of the house—it is 
built in over a standard four-inch wall box 
and carries two outlets for plugging in ap 
pliances (like the razor n). A night 
light fits under the I the top of the 
clock. It’s the Tel-in-Wall, a GE Telechron 


Army Dogs 
Drop by Chute 
to Rescue Fliers 


= training for weeks on 
ropes strung acro: a 
vine, the Alaskan huskies 
wait at the door of a moving 
plane to make their first jump. 
At right, they are in the air— 
full-fledged para-pups. A new 
type of war dog, they will work 
with the Air Transport Service, 
searching out downed fliers in 
inaccessible areas, 

Other huskies in the K-9 Corps 
haul sleds in Alaska, In Ko- 
Dobermans, giant sc 
zers, shepherds and 
have served as sentri 
and messenge 
three dogs 
sentry work and guard duty in 
Japan and Germany. Sentry 
dogs can earn a diploma in only 
eight weeks at one of four 
training camps for “Wags.” 


collies 
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Back-Yard Pool Costs $100 

A pastic pool that sells for about $100 
moves the old swimmin’ hole right into the 
d. Large enough for shallow diving, 
feet in diameter and 24 inches deep 
when fitted over the rigid stand. Doughboy 
Industries, New Richmond, Wis., makes it. 


Camera Shoots 50,000 a Second 

Tus high-speed, drum-type camera snaps 
50,000 pictures on 10 feet of film every 
second. It holds the 35 mm, fil tionary 
while the optical works 5] The British 
Admiralty’s research lab developed it for 
use in scientific research. 
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Can We Tame 


Putting man-made sun fire to 
peaceful uses may become the 
greatest feat of atomic science. 


By Alden P. Armagnac 


N a darkened laboratory at the Uni- 

versity of Lyon, France, experiments 
have been in progress that may shake 
the world. 

Here two atomic scientists, J. Thibaud 
and D. Perrier, have been setting off 
tiny explosions in glass and plastic ves- 
sels about the size of a drinking tumbler. 
Heated to incandescence by the shov 
wave of an explosion, air or argon ¢ 
in the vessel momentarily becomes lumi- 
nous. Cameras register its bright glow. 
For a fleeting instant, the experimenters 
estimate, the temperature within the ves- 
sel surpasses that of the sun’s surface. 

Though their apparatus is small, their 
aim is spectacular. What the experiment- 
ers are seeking, they have announced, is 
a safe and controllable way to touch off 
a thermonuclear atomic reaction—the 
awesome reaction of the hydrogen bomb! 
If they should succeed, it would mean 
that the H-bomb’s power could be 
tamed and harnessed for peaceful uses. 

Hitherto this has been thought im- 
possible. A temperature of millions of 
degrees is generally held necessary to 
touch off the H-bomb’s reaction, in which 
speeding cores of hydrogen atoms col- 
lide and fuse together, turning into he- 
lium and liberating enormous energy. 
The interior of the sun, which owes its 


Mighty blast of A-bomb 
has been only way known to 
set off H-bomb’s reaction. 
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the H-Bomb? 


heat to a thermonuclear reaction, has 
such a temperature. To match it on earth, 
only one way has been known—explod- 
ing an A-bomb. So, whatever an H-re- 
action’s scale, the havoc wrought by its 
A-bomb detonator has seemed to rule 
out any but military uses. 

If a less violent “trigger” could be 
found, it would be a different story. For 
a thermonuclear reaction can be of any 
size whatever—large or small. At the op- 
posite end of the scale from super-colo: 
sal explosions, it could yield “atomi 
firecrackers”! 

Thus the way would be opened to put 
the H-reaction to work for the good of 
mankind—to raze unwanted mountains, 
dig great c 
gines, instead of serving only in 
ments of fiery death and ruin. 


H-Power Rumors Fly 


Secret work toward this goal, as hush- 
hush as that which seems to have pro- 
duced a successful H-bomb, has been 
hinted before. 

Argentina’s president announced in 
1951 that “thermonuclear reactions,” my 
teriously produced in a Heumel Island 
pilot plant by Dr. Donald Richter, Aus- 
trian-born scientist, would yield atomic 
power for industry. Then, last year, news 
dispatches said the project had been 
abandoned and its 300 pilot-plant work- 
ers dismissed. 

Whether Dr. Richter’s claims belong 
with famous hoaxes of history, or a bona 
fide scheme met with unexpected tech- 


Luminous glow of gas 
hit by shock wave may lead 
to a new and gentler way. 
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nical difficulties, may never be known. 
Nearer home a Washington news 
gency, “Science Service.” reported last 
summer that U. S. Atomic Energy Com- 
mission scientists were working on tam- 
ing the H-bomb reaction for peaceful 
uses. On paper, it said, they believed 
they had found a gentle way to “trigger” 
it; laboratory trials were to follow. Dis 
cussions reportedly were going on, “both 
within the AEC and on Capitol Hill,” 
as to when to make public this sensation- 
al development. To date, however, neith- 
er details nor any official confirmation of 
this report have been forthcoming. 

So any proposed “tame” way to touch 
off a thermonuclear reaction would re- 
main a total mystery—but for a clue it 
directly furnished by the AEC itself 
Twice monthly it issues a digest of atom- 
ic-science articles from technical journals 
all over the world. Thus comes to light 
a little-known report by Thibaud and 
Perrier, written in French and printed 
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some time ago in the Italian physics jour- 
nal Il Nuovo Cimento, telling of their 
remarkable tests with shock waves. 
Scientists long have known, they point 
out first, that shock waves can make 
gases luminous. When earlier French ex 
perimenters set off pellets of flameles 
explosive, within a hole bored in a verti- 
cal brass cylinder, glowing plumes 
emerged and were photographed. (See 
drawing based on photo, on page 97.) 
To make a gas incandescent, shock 
waves must raise it to an extremely high 
temperature—so Thibaud and Perrier 
were struck with the possibility of kin- 
dling an H-reaction with shock waves’ 
heat. Their experiments sought the most 
promising approach. 
Explosive “shaped charges” like those 
of armor-piercing military rockets, but 
scaled down to half the size of a thimble, 
gave the best results. The experimenters 
obtained especially brilliant flashes of 
light when they aimed two or more 


shared 
CHARGES 


other. 


SHOCK WAVE RACES. 
THROUGH ARGON GAS IN 
AOW-PRESSURE SECTION 


— 
r= =, 
WINDOW FOR 
SPECTROSCOPE 


HOCK-WAVE experiments in the 
U.S. are illustrated by this eight- 
foot “shock tube” of steel, developed 
for guided-missile studies by Dr. Arthur 
Kantrowitz at Cornell. Admitting hy 
drogen gas from high-pressure eylinde 
or exploding hydrogen-oxygen mixtur 
bursts. thin metal diaphragm. Shock 
wave races through tube (from left to 
right in diagram). Gas in tube becomes 
incandescent, and temperature above 
32,000 degrees F. has been reached. 
Before-and-after photos show what 
happened (in modified setup of appa 
ratus) when shock wave hit brass piec 
Heat evaporated quarter-inch of solid 
metal in about 1/10,000th second. 


on ure tested by 

of several 
ped charges 
llision gives 
temperature of tens of thousands of degrees. 


ed horizontally, and camera aii 
obliquely. (Photo from’ Il Nuovo Cimento.) 


shaped charges at each other, so that 
the shock waves collided. 

Temperatures attained were estimated 
to be of tens of thousands of degree 
hotter than any furnace in the world, and 
exceeding even the 10,700-degree terh- 
perature of the surface of the sun. 

The experimenters propose two ways 
to go still higher and, perhaps, reach the 
fantastic temperature it takes to start an 
H-reaction. One is to use more and bigge 
shaped charges. The other is more novel. 
High-voltage electrodes would accelerate 
the dense clouds of ions, or charged par- 
ticles, produced when the shock waves 
collide. Giving already-speeding particles 
this added kick should be equivalent to 
boosting their temperature. 


What Goes On Here? 


Are rumors of a U.S.-developed trigger 
for the H-bomb based upon similar ex- 
periments? While that must be specula- 
tion, here are facts 

Experiments with powerful _ shock 
waves have been under way at the AE 


Continued on 
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SIMPLE AS CAN BE, the Monroe power-steering 
own here on a 1953 Nash. The unit 


POWER-STEERING unit recently put 

on the market can be installed eventual- 
fy on any American car not older than a 
1949 model. 

Made by the Monroe Auto Equipment 
Co. of Monroe, Mich., the new unit is al- 
ready being offered as optional equipment 
on new models by Nash, Willys and Kaiser. 
In the form of kits to be installed in about 
half a day by garage mechanics, it is avail- 
able at present for 1949-53 Ford, Mercury, 
‘adillac, Oldsmobile and Packard 
for trucks and tractors. 

Those kits cost from $225 to $250, and 
the average installation charge around 
$25. Car owners are advised not to try to 
install the power-steering unit themselves 
unless they're set up to do a little welding. 

The Monroe power-steering unit is a 
single tube containing the hydraulic 
and valve assembly. The tube is connected 
to the Pitman arm and to the two tie rods. 
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was left unpainted, and the car's shock ab- 
sorbers removed, for clarity’s sake. 


In a typical installation, shown above, the 
piston is anchored to the car's frame on 
the right-hand side. Accordingly, the pow- 
er-steering unit takes the place of the drag 
link in a conventional steering system. If 
the engine stops or the hydraulic system 
leaks, says Monroe, the worst that can hap- 
pen to the car's steering is that it will re- 
vert to normal. 

Two hoses carry oil from an engine-driven 
pump to and from the valve of the power- 
steering unit. One metal line carries oil to 
and from the underside of the piston. 

The Pitman arm actuates the valve, and 
the unit can be adjusted so that as little 
as two pounds’ manual pressure on the steer- 
ing wheel, or as much as six or seven, will 
trigger the power boost. The driver has the 
feel of the road in his fingertips at all times, 
yet the hydraulic cushion provided by the 
power-steering unit eliminates most road 
—Wesley S. Griswold. 


”’ Runs Over Its Inventor, Leaves Him Grinning 
Huce, baggy tires on this specially will give vehicles better maneuverabilit: 
ounted Jeep pack so little air that they over sand and swamp. Rollers on vehicle's 
allow up” obstacles instead of flatten- undercarriage drive the tires; axles merely 
ing them as shown by inventor Wi hold them in position. The Rolligon, molded 
Albee (under a tire above). He says they by Goodyear, is now undergoing tests. 


GI Designs His Own Dream Car: It Has Nine R: Lights 

M/Ser. Louis W. Stauna, who designed and the engine came from a '49 Lin- 
this car himself, . There are nine rear lights—two tail 
lights, a turning light and a back-up light in 
each fender fin; a stop light at center. It was 
built at the Spohn works in Germany. 


Gears and Bearings NowMade 


FURNACE 


mourn 


Ww 
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by the Yard 


Wyse from furnaces, molten 
bronze flows downward through wa- 
ter-cooled graphite dies. Out come solidified 
rods, tubes and other shapes of castings— 
by the yard. 

Buyers slice the rods and tubes like 
salami, then machine the slices into gears, 
bushings, valve guides and roller-bearing 
cages. The finished parts go into leading 
makes of food mixers, airplane engines, 
weighing machines, water meters and all 
kinds of industrial machine 

Only a minimum of machining is needed. 
Each ready-to-slice length already has a 
cross section of exactly the desired shape, 
accurate to within a few thousandths of an 
inch. 

These are the highlights of a patented 
method of producing tailor-made bronze 
lengths, based on a modern technique called 
continuous casting, that has been developed 
by the American Smelting and Refining 
Company. Recently it was demonstrated in 
action at a Barber, N.J., plant where half 
a dozen vertical production lines, each four 
stories high, make a total of 1,000,000 
pounds of castings monthly 

Six furnaces empty liquefied alloy by 


NUMBERED VIEWS show successive steps of con- 
ing process for bronze. As a cast- 

descends along one of six ver- 

n lines, each four stories high. 


gis made, 
al produ 
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SLICES FROM CASTINGS 
FINISHED PARTS 
Ns 


oO 


Th 


gravity into six dies. These determine the 
shape and thickness of castings, which may 
range from more than five-inch diameter 
down to curtain-rod slenderness. A die for 
small rods makes several at once. 
Solidifying and emerging at the bottom 
of a die, a casting constantly grows in 
length. It passes between power-driven 
rollers, whose controlled speed governs its 
rate of descent. Finally an operator cuts 
off a desired length, up to 20 feet, with a 
swinging saw. The severed piece drops into 
a funnel-mouthed catcher, a tube that tilts 
to deposit it horizontally upon a roller- 
topped handling table.—Alden P. Armagnac. 


BRONZE CASTINGS range in size from half-in 

rods to massive 5!s-inch bars. Color of 
metal is silvery, golden, or typical bronze, de- 
pending on proportions of alloy ingredients. 


Vest Keeps Batteries Warm 
Ever see a battery walking? Well, 
here's one—an electric vest. Its 117 pock- 
erwired cells. Worn under 
t, the battery will be kept 
warm to power a walkie-talkie in sub- 
zero cold that would weaken the ordinary 


battery. Goodrich makes it for the Signal 
Corps. 


Navy Tests New Missile 

Tue Navy's new Regulus, shown belch- 
ing exhaust smoke to a ship’s deck, can 
also be fired from a platform carried 
pickaback on a submarine. The 30-foot, 
jet-powered guided missile resembles a 
swept-wing jet fighter in appearance. 
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What Aitliner Are You Boarding? 


F YOU are a veteran air traveler you 

probably have boarded and flown in most 
of these planes. They are the principal types 
in use by the U.S. airlines today. Even if you 
are a groundling you no doubt have seen 
them being passenger-loaded on a Sunday 
afternoon visit to the airport. 

The trick is to identify the planes from 
these views, limited pretty much to the 
doorways. Here are a few pointers: Are the 
windows square or round? Are there win- 


WO 


dows both fore and aft of the doorway? Is 
the doorway in the nose of the plane, in the 
middle or at the rear? Is the loading ramp 
built into the plane or the type that is rolled 
up to the plane? Don't try to guess by the 
name of the airline, for most of them use 
several types of planes. 

Thi tough one, but that’s all for 
hints. nder each photo write the type 
of plane you think it shows. Then turn to 
page 278 for the answers. 


Air Four 


4 


BLEAS 
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Midget Player Runs 50 Seconds 

Dnawine its power from two flashlight 
batteries, this tiny record player spins 3%- 
inch disks. It’s made for use in store dis- 
Each record delivers a 50-second 
Noma Lites, Inc., origi- 
ally designed the tiny phonograph for use 
in talking toys. 


~ 
Traffic Snarl Solved by Model 


Tie suspension bridge above is part of 
a model city built by a German engineer for 
working out traffic problems, Streets and 
tracks spread out over 130 square yards— 
about half the area of a tennis court. All 
construction, including trains, streetcars and 
autos is done to scale, just 1/25 the size of 
the real thi 
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Movie Shown Inside Big Pipe 
Wonxatex above are watching a safety 
film in a huge siphon, Part of a network of 
irrigation canals under way in the state of 
Washington, the pipe was pressed into use 
as an impromptu theater because there 


no building in the area large enough to hold 
the audience. 


Tricycle Helps Teach Art 

Tue boy on this tricycle is not going 
anywhere: he’s learning to appreciate art 
The setup is an audience-participation de- 
vice concocted by New York's Museum of 
Modern Art. When the trike is pedaled, fig- 
ures in the window revolve to create ab- 
stract designs suggesting airplanes, fish and 
boats. 


ILL TV match the movies’ counterat- 
traction, 3-D films, and come up with 
stereo pictures too? 

One television pioneer, Ulysses A. Sa- 
nabria, is currently demonstrating in Chi- 
cago what may be the forerunner of 3-D 
TV. His hand-built outfit, whose pictures 
flicker like old-time movies, leaves many 


PERISCOPE with oblique mirrors gives human- 
eyes’ viewpoint to lenses of two cameras, 
side by side, that televise a 3-D scene. Their 
pictures are transmitted alternately. 


‘MOTOR-ROTATED CYUNDER 
FITS WITHIN TUBE 


SOT mowravE 


stor 


HERE’S HOW you'd watch 3-D TV, using me- 
chanical viewer (explained in inset) with 
home receiver of conventional design. Two 
persons may use the twin-unit viewer at once. 


It may be quite a while before we 
get it—but experiments in stereo 
television are already under way. 


problems to be ironed out. But it works— 
entertainers do seem to step out of the 
screen and perform right before you. 

To televise a scene in 8-D, two TV cam- 
eras peer through a horizontal periscope 
giving them a double perspective like hu- 
man vision. An electronic switch alternately 
transmits what each camera sees. The result 
is a succession of left-eye and right-eye pic- 
tures, 15 of each per second. 

You watch a standard home-type TV re- 
ceiver through a viewing tube with eye slots. 
A revolving shutter, synchronized with the 
transmitter, uncovers the screen to your 
left eye and right eye in turn. Thus each 
eye sees the picture intended for it. 

Using a mechanical viewer, whose prin- 
ciple dates back to 1850, sidesteps the for- 
midable problems of adapting a home re- 
ceiver to such 3-D viewing devices as either 
Polaroid or two-color spectacles. The latter 
would be unsuited, too, to color TV. 
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200 in the teapot on 

the mantel is getting to be a nuisance, 
consider the benefits of buyii de luxe 
Pegaso. It will certainly 
* Pop the eyes of the neighbors. The 
Pegaso is about as effective an attention- 
getting device as wearing a tuxedo while 
mowing the lawn. Park it on a city street 
and the sidewalk will clot with people; 
park it in a village and every small boy 
within 300 yards will be magnetic: 
drawn; park it in front of your home 
the Treasury will re-examine your tax 
returns. Even the troopers who fill out 
your speeding tickets will be fascinated. 
* Pop your own eyes. If getting away 


i ie THAT spare $: 


BUBBLE BACK gives fine rear vision. The plas- 
ides back and swings up, revealing 
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$29,200 car from Spain, 


By Frank Rowsome Jr. 


first from the light is your vice, the Cad- 
dies, 88s and Jags that have been dusting 
you will learn how it feels. A super- 
charged Pegaso will handily hit 60 about 
5.9 to six seconds after the light goes 
green. This is a comfortable second or 
two better than some highly coveted 
sports cars, and a round dozen faster than 
most Detroit brands. It will keep right 
on accelerating, too—way past the point 
around 120 miles an hour when you 
quick-shift into high. So sassy is the get- 
away, in t, that the first times you 
belt the gas ther problem in keeping 
your head from rolling back into the 
luggage deck, where it isn’t very useful. 

What's remarkable is that this Spanish 
sports car doesn’t get its bullet-like per- 
formance purely by pouring on the 


eo ae 

. aA ae 
spare tire and some luggage space. But like 
most sports cars, two passengers fill her up. 


Dazzles the Motor World 


loaded with sass, style, and temperament, 
makes a Jag look like a jeep. 


horses. Measured in displacement, its 
170.8 cubic-inch (2.8 liter) power plant 
is only about half the size of that in a 
big Chrysler or Cadillac. Pegaso gets its 
snap (and its spectacular road-keeping) 
from luxurious engine and chassis design. 
A designer’s engine. The 90° V-8 that 
powers Peggy clearly shows a spare-no- 
It is an “over-squart 
ey 144-inch bore by a 
inch stroke. C Jriven from the front of 
the block are four overhead camshafts, 


fitted with high-lift cams and six bear- 
ings apiece. Big sodium-cooled valves, as 
handsomely finished as jewelry, are in- 
clined into the hemispherical combustion 
chambers. The five-ring pistons can be 
had in nine different compression ratios 
up to 9 to 1, with 8- or 8.8-to-1 ratios 
favored among U.S.-imported models. 

Since oil may run hot in a high-per- 
formance V-8 (crankcase cooling areas 
being comparatively small), Peggy. is 
fitted with an elaborate 12.67-quart lubri- 


of 


on rucrens 


ts, 5 


cation system. One pump snatches oil 
from the dry sump under the crankshaft 
and sends it to an oil cooler located di- 
rectly beneath the radiator. From here a 
separate high-pressure pump withdraws 
cooled oil, forces it through a pair of 
disk-type filters connected in parallel, 
and shoots it, at differentially adjustable 
pressures, to the five main bearings and 
the four camshafts. 

Lush touches. As befits a de luxe mill, 
this V-8 is slick inside and out. Cylinder 
heads, sump, clutch housing and the 
main block itself are all cast of high- 
strength light alloy. Buried parts that 
most owners will never see are finished 
all over to a showcase polish. (This isn’t 
pure swank, of cow it aids quality 
control and permits closer tolerances.) 

Similar drafting-table lavishness also 
marks Peggy's cooling, ignition and fuel 
systems. There's a big radiator and a 
2.17-quart water supply (Spain is hot 
and hilly). An intricate gallery of internal 
tubes leads water to the wet cylinder 
liners and the valves. Ignition is option- 
ally 12-volt coil or Bosch magneto, the 
latter favored for competition cars. With 
an electric fuel pump acting as a booster, 
a mechanical pump powered by the right 
intake camshaft takes gasoline—prefer- 
ably 80-octane or better—from the dual 
fuel tanks. 

In the pot department a buyer can 
take his pick of 1) a single downdraft 
ir through the ducted 
four downdraft Web- 
also duct-fed, or 3) a big Roots-type 
supercharger. This charming gadget, 
h will bite you for an additional 
$1,800, lets the engine peak above 6,500 
rpm. and delivers flat-out speeds above 
mph. (If it is true, as Aldous Huxley 
claims, that speed is the only new sin 
invented in this century, Peggy is un- 
commonly sinful.) 

How many horses? Considering that 
they named the car after the ancients’ 
best-known horse, Pegaso’s manufactur- 
ers are oddly skittish about horsepower 
claims. This is perhaps partly because of 
all the options. With two slightly differ- 
ent engine sizes (1 . in, as well as 
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CONSOLE has 10 switches marked with sym- 
hols for owners who can’t read Spanish. From 
left: starter; city beam; country beam; fog, 


170.8), nine compression ratios, two igni- 

i stems, three carburetor options, 
and fuels ranging from 72-octane pump 
gas to methanol blends, there are dozens 
of possible combinations. 

There's undoubtedly another re 
for the lack of an official factory rating. 
Sefior Wilfredo Ricart, Peggy's principal 
designer and the boss of the factory (Em- 
presa Nacional de Autocamiones) is re- 
portedly eager to avoid the competitive 
power claims that currently beset some 
U. S, makers. Entering the super-sports- 
car ranks of Ferrari, Cunningha: 
cedes, and Bentley Continental, E! 
as a newcomer to the field evidently pre- 
fers to avoid a horsepower war. 

Power estimates, however, aren't lack- 
ing. The smaller engine, unsouped and 
with one carburetor, is believed to de- 
liver about 140 hp. at 6.100 r.p.m. The 
larger version, with four carbs and a 
Bosch magneto, is pegged at about 170 
to 190 hp., and the blower-equipped jobs 
are reputed to put out well over 200 hp. 
at 6,500 revs. 

Rear end. The drive system by which 
these horses get to work is also elegant. 
There's a single-disk dry clutch just 
astern of the flywheel, followed by a long 
snout on the clutch housing to reduce 
the length of the open propeller shaft. 
From this shaft the power train then un- 
conventionally ducks past the differential 
to a five-speed transmission located out 
in back. (Which explains why Peggy has 


that changes 
ater; wipers; 
There's also a foot dip-switch, 


nel, interior lights; swit 
Rorn ‘to headlight flasher: h 
parking light 


twin fuel tanks.) From the gearbox pow- 
er passes forward to the differential and 
aside to each wheel, In this modified de 
Dion rear end, unsprung weight is close 
to a minimum and there's no bulge to the 
rear elevation. Seen on the road from 
behind (which is where you'll mainly see 
it from), Peggy has a flat-bottomed rear. 

Transm n. It appears to be a mis- 
take to shift gears on a Pegas 
cautious delicacy. Not that you can’ 
gearbox is synchronized in the upper four 
of its five speeds. But the little slices of 
a second used up by careful shifting 
needn't be spent—you can just haul off 
and fetch the shift lever a stinging wal- 
lop. A driver who feels real uppity can 
even upshift or downshift without both- 
ering with the clutch. A sensitive acceler- 
ator foot, immense assurance, and a stiff 
right cross to the shift lever do the trick. 
If your assurance doesn’t falter, she won't 
spit gear teeth back at you. 

Brakes, front end, steering. Two 
transparent reservoirs on the fire wall 
feed reserve brake fluid to the master 
cylinder. Peggy has two entirely sepa- 
rate braking systems, one each for the 
front and rear wheels. An unusually large 
lining area (190 sq. in.) is provided to 
prevent brake fade. Since the rear brakes, 
being inboard, are shielded from the reg- 
ular air flow, two scoops beneath shoot 
up cooling air around the finned drums. 

The front suspension uses radius arms 
and torsion-bar springing, The telescop- 
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In 
sion bars support differential’ and 
brakes, cutting unsprung weight. 


and hole-lightened channel. 
fenders are actually structu 
Interconnected gas tanks st 


ing shocks are of ENASA’s own design 
and seem to be a big factor in the car's 
rail-like road-keeping, The steering gear, 
also the company’s own, uses a vertical 
gearbox from which the link runs straight 
forward. Its ratio is abnormally “fast’— 
you move the wheel only 1.7 turns from 
full left to full right. (This isn’t obtained 
by limiting wheel swing, either, since the 
car has a 31-foot turning circle.) Though 
applauded by many racing drivers, such 
fast steering gives Peggy a nerve-wrack- 
ing responsiveness. 

Peggy weighs 1,950 pounds without 
the thin aluminum body; curb weight 
runs from 2,150 to 2.350 pounds. This is 
roughly half a ton less than a Chewy. 

She is deceptively small. The wheel- 
base is almost two feet shorter than a 
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SIDE THRUST on rear wheels i 
bent crossover tube fitted with lithe wheel 
that rides in channel cast in differential hous- 
ing. Radius rods out back also tie rear wheels. 
In drawing at left (from side, looking back), 
small shaft that parallels drive shaft is the 
gearshift control lever. 


transferred by 


current Ford’s, and the height, depend- 
ing on what body is fitted, comes about 
to your shirt pocket. But there’s 6.3 inches 
of road clearance. 

Despite the horses under the hood, fuel 
mileage is quite good. Senor Ricart, Peg- 
gy’s papa, reports 26 miles per gallon 
at a 70-m.p.h. average on hilly Spanish 
roads, Although this was in a one-carb 
car, it indicates that the hotter versions 
won't be gas-hogs by U. S. standards. It 
also suggests the warming thought that, 
having laid out $20,000 or $30,000 for a 
Peggy, you can save at the pumps. 

How much, really? The supercharged 
job shown here is tagged at $29,200, de- 
livered in the U. S. It is, however, ob- 
viously “loaded.” Brewster Motors of 


[Continued on page 25 


New Ideas 


FROM THE INVENTORS 


Hood to Stop Open-Car Drafts. Keep- 

ing your hat on—or your hairdo in place— 
n a convertible would be easier if the car 
overhead windshield like this re- 
cently patented one. It would be bolted to 


the regular windshield and could be raised, 
lowered or tilted to suit the passengers and 
the weather. It would not interfere with the 
top. When covered by the top, the wind- 
shield would serve as an overhead map shelf. 


Bike to Sing to Rider. A grooved 

metal record attached to any standard 
bicycle wheel would help a cyclist while 
away the miles. A playback stylus hooked to 
the front-wheel fork would follow the record 
groove. The recording would be audible to 
the rider and might also serve as a signal 
to nearby pedestrians. 


Please turn the page for more new ideas. 


Hose Guide to Protect Plants. The 
garden hose could not damage your 
le plants if you snaked it around the 
bed margins with these removable 
roller guides. A long pointed spike and a 
convenient handle on each guide would 
make it easy for you to sink it into the 
ground or pull it up quid 
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Mone New Ideas from the Inventors 


— 
Machine to Mine Ore Under Water. 
Placed on a river bed, this tube would 
s out of the 
flowing water. The inventor claims that a 
proper combination of stirrers, sifters and 


Dummy Car to Slow Speeders. A 

movable roadside sign made to look like 
the back of a police car might discourage 
speeding and reckless driving. Speeders who 
were wise to the trick would have to slow 
down anyway because the billboard could 
conceal a real police car. 


U. $. patents on these inventions have been granted to: 1. James L. 
Macller, NYC; 3. Merritt B. dustin Jeo. Deerfield, Miles 4 
6 Eduard Deck 


2, Robert 
Testor, I 
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Worsham and John Duvis, Ooklend, C 


washing machines, could collect river se 
ment and separate heavy metals and g 
from lighter sand, soil and stones. Valuable 
ores would be deposited in the lower cham- 
ber, the rest passed back into the riv 


Handle to Hold Paint Can and Brush. 

This holder would solve two standard 
painting problems: how to pick up the can 
and where to put down the brush. You 
would loop the flexible strap around the can 
and snap the two handle halves together to 
form a can holder and brush clip. 


iheny and Richard H. Perkins, Santa Ana, Calif.: 
iam I. Vogelpoel, Surabaya, N.E.i 5. William 
NYC. 
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With cash and on-the-job advice, 
a Cleveland bank helped more 
than 300 amateurs build homes. 


By Wesley S. Griswold 


'HANKSGIVING DAY, 1951, was a 
bad day for Cleveland, and espe- 
cially for Louis Vash, who was building 
is own home. One of the heaviest early 
snowfalls in local history paralyzed the 
city. It threatened to squash Vash’s un- 
finished house. The roof, which he had 
shingled a few days earlier, settled under 
the weight of the wet snow and pushed 
one of the living-room walls three-quar- 
ters of an inch out of line. 

Vash desperately called for help—not 
from friends, family or the fire depart- 
ment, but from a bank. It was the bank 
that was financing his building program. 
You might think that this was about as 
sensible as notifying the corner drugstore 
of a flat on your car. But the vice-presi- 
dent of this ban ig, bluff Oscar A. 
Maeder—was once a bricklayer. He has 
spent most of his life supervising con- 
struction, and he came a-running. 

Vash, meanwhile, excitedly climbed 
onto the roof and began rolling big snow- 


‘ONCE A BRICKLAYER, 
Rouzer of Mayfield 
tried carpentry unti 
He hired a carpenter for just one day. 


une 1953 115 


balls off. By the time Maeder got there, 
the roof was nearly clear. “I think I ought 
to fasten a cable to the wall that’s lean- 
ing, and to the straight wall opposite,” he 
told his rescuer. “Then put a turnbuckle 
in the middle and haul in the bulging 
wall with that.” 

.. “Okay,” said Maeder. “But do you 
know why this happened?” 

Vash didn’t. 

“Well, for one thing, your roof isn’t 
properly braced,” Maeder explained. 
“And, look there—that double plate, just 
where the frame of the kitchen meets the 
frame of the living room. You hardly 
lapped those two-by-fours at all. They tie 
the front and rear of the house together, 
man. Why, you've practically got an open 
joint there!” 


Offers Remedy 


Maeder showed Vash how and where 
to brace the roof and how to put strength 
in the weakened partition by making a 
new double plate, amply lapped. Then 
he hurried on to deal with other people's 
emergencies. 

The bank he serves is Cleveland's Sec- 
ond Federal Savings and Loan Associa- 
tion, which n interesting instit 
It makes a good many of the usual kind 
of construction loans, but for the last 
three years, it has also been lending mon- 
ey for housebuilding on a new and 
unusual basis. C. W. Grove, a hearty, 
dynamic ex-contractor who founded the 
Second Federal with a little more than 
$7,000 in 1934 and has guided it so 
successfully that it now has assets of 
more than $40,000,000, believes that al- 
most anybody can build a house. Any- 
body, that is, who has a deep desire to 
do so, perhaps a little know-how, a wil 
ingness to learn—and expert coaching. 


Bank Provides Coaches 


The Second Federal backs Grove's 
belief in amateur homebuilders with 
cash—not in a lump sum but as the bills 
come in—and provides the coaches: 
trouble-shooting Oscar Maeder and a 
younger man, Robert F. Derry, an assist- 
ant vice-president who is a trained archi- 
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NEAT AND NIFTY is the house, of apprentice 
patternmaker Charles Nord. 

in » record time of 10 month with the help 
of his futher. came in handy, too, 


tect. They regularly inspect the houses 
going up, give seasoned advice, and 
anticipate trouble if possible. 

Since March, 1950, more than 300 resi- 
dents of Greater Cleveland have got the 
Second Federal’s approval to go ahead 
and start building at the bank's expense. 
They have included such unlikely home- 
builders as a bass-fiddle player, an airline 
t, a tailor, a typesetter, a fireman, a 
bartender, a salesman of television sets, 
a truck driver, a pressman, an ad-agency 
employee and the supervisor of a tabu- 
lating-machine unit in a factory. 

And the houses they have built cost 
them at least a third less than if they had 
hired the work done. 

Maeder, who does most of the inspect- 
ing and supervising of owner-built houses 
for the bank, has hardly any more free- 
dom than a doctor. Inexperienced brick- 
layers, masons, carpenters and plumbers 
don’t hesitate to telephone him with their 
problems at any hour. 


THIS TRUCK DRIVER, L. J. Thomas, of a Gere. 
land suburb, helped two neighbors bi th 
homes. He learned enough that way to build 
his own, and they repaid his help. 


No owner-builder in the bank's rec- 
ords has put up a house singlehanded. 
The bank won't let any amateur do 
plastering, for instance. That must be 
done by professionals, and when skilled 
help is needed for the more specialized 
jobs, the bank insists that union labor 
be hired. 


THE FIRST THREE MONTHS (excavation, founda- 
tion, framing) are hardest for amateurs. The 
‘Thomas house, begun in June, 1950, was this 
far along after three mont 


Aside from plasterers, the union men 


most often called in are plumbers, elec- 
tricians and installers of heating equip- 
ment. Frequently the owner of, the house 
under construction works as a skilled 
workman's helper, both to speed the job 
and to learn how to do it 


Every owner-builder relied to 


READY TO MOVE INTO 
the Thomas home st 

work inside, Thomas and his 14-year-old son 
cleaned it up nights and weekends, 


some extent on friends and relatives, too. 
Their building experiences may not have 
been any broader than his, but they often 
have read about or observed some detail 
of house construction that he knows 
nothing about. They pool their knowl- 
edge and frequently offer their labor on 
a loan basis, to be repaid when they start 
building houses of their own. 

Many a man who has built a home for 
himself with the aid of the Second Fed- 
eral has first helped someone else build 
his. And most of the amateurs have read 
books on the subject. Maeder, on visits 
to construction sites, has often found a 
volume on carpentry or some other per- 
tinent topic lying open on a keg of nails. 


Back Issues of PSM Helped 


Ernest Pocek, a typesetter who now is 
comfortably settled with his young wife 
and two lively small sons in a handsome 
ranch-type house he built in Orange 
Village, a Cleveland suburb, says he got 
a lot of help from library books. He also 
gives considerable credit to a well-worn 
book in which he had had bound the 
Mechanics and Homebuilding sections 
from several years’ issues of PorpuLaRr 
Sctence MonrtHLY. 

Pocek’s experience was typical in a 
number of ways. 

He and his wife had spent three dis- 
couraging years hunting for a new house 
more spacious and attractive than the 
little boxes springing up in neighboring 
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real-estate developments, yet within their 
means. Finally, they bought an appeal- 
ing lot with some small trees on it. 

“Someday we'll build,” they agreed. 

When they heard about the Second 
Federal’s program, they applied for a 
loan. First the bank interviewed Pocek, 
appraising his personality, the serious- 
ness of his intentions, his know-how, his 
ability to meet payments, Did he have 
at least $1,500 in cash? He did. 

Then the plans and specifications for 
the house he proposed to build were 
carefully scanned. Pocek and his wife 
had selected a plan from a commercial 
book of five-dollar plans and had ordered 
blueprints for it. Nearly every owner- 
builder has chosen his house plan this 
way. Hardly anyone was competent to 
draw his own plans or felt that he could 
afford an architect. 
looked over the bids to 
ls that Pocek had been 
collecting. It sent a man out to inspect 
Pocek’s lot. The bank can’t afford to 
isk having to take over a property it 
would have a hard time selling. 


Bank Approved Project 


When the loan was approved, Pocek 
set to work. The day was May 12, 1951. 

His only experience for the big job 
ahead had been gained in a basement 
workshop in his former home, where he 
had turned out a few pieces of furniture, 
a couple of cabinets. 


PRACTICE MAKES PERFECT, and Bart J. 
Cleveland fireman, learned how to build hi 


One treasure he had retained from 
those days was a portable electric hand- 
saw. 

“I couldn't have built the house with- 
out it,” he said fervently. “Whatever you 
pay for it you earn back the first week 
you use it.” 

Pocek worked on the house nights, 
weekends and throughout his vacation. 
His wife helped, as most wives do. 


STONE VENEER across front of hi 
was an adde 
Minitch, a 


right, he and h 


f 
by 


se by first making this scale model, one- 
eighth inch to the foot. 


“I got all the dirty jobs,” Mrs. Pocek 
remarked with a grin. “Sanding, filling in 
nail holes, putting on the priming coat 
outside.” 

A union bricklayer built the chimney 
and fireplace. Union plasterers and heat- 
ing installers did their parts of the job. 

All the rest of the house was built by 
Ernest Pocek, with occasional help from 
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1. Special brackets make hanging a king 
size mirror a job you can handle yourself 
* with an assist from a neighbor for Operation 
Big Lift. Made of perforated metal with felt- 
padded clips to hold the mirror, the brackets 
are fastened to the wall with wood screws 
or toggle bolts. 
The lower bracket goes up first; then the 


3. Upended on rods, rain: 


day footgear dries faster, is ac 
kept off the floor. The Rubber 
Tree holds six pairs. 


fingertips. 
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4. Recipe rack hung inside 
binet door keeps favorite 
pes always at the cook's 


upper one, with its ratchet clips in a raised 
position. The mirror is lifted into the cli 
on the lower bracket and pressed to the wall 
against the top bracket. The ratchet clips 
are lowered and the job is done. The brack- 
ets are made in three sizes for hanging 
custom-made mirrors ranging from 28 to 80 
inches in length 


5. Glue-on dispenser houses 
toothpaste tube, delivers a 
brush-length ribbon of paste 
when lever is pressed. 


2. Peg ‘em up—and kitchen or shop 
tools are always within reach. The 20- by 


23-inch Peg-Board comes with 24 hooks 


and four spring clips. Hung on a closet 


wall, it will hold bags, belts, even shoes . 4 


6. Clamp-on rack fits over 7. Tilt-up.dispenser for de- 8. Slotted hook slides over— 


—<$— 


any six-inch door hinge, gives _tergent, hand lotion or sham- _and_hides—mounting screws; 

you extra space for storing poo is plastic, screws into ad- lifts off, to protect chromium 

or drying clothes, hesive-backed swivel mount. finish, when room is painted. 
—— 


al 


They Take Over Where 


THIS HARD TOP CONVERTIBLE really converts. 


he new Cad-DeVille top 
body in spring, attach it 


inal design 
ind Clayton 
inches from 
st point of 


again in fall. It is fastened to original front 
ow, latched down at rear where 14 inches 
were added to deck. Mere nose is shaved. 


CENTER OF CUT is marked along door panel, 
ing a level. Doors and various supports 
Irecut so alice can come out all the vay around 


s the seats and floors must be 


Detroit Leaves Off 


Two handy ex-GIs have made a flourishing business out of 
turning run-of-the-line cars into one-of-a-kind eye catchers. 


By Andrew R. Boone 


COUPLE of fellows in Burbank, 

Calif.. are making a pretty good 
living hacking up new automobiles, They 
take blowtorches and metal cutters to the 
bodies and the owners not only approve 
of it, they pay for it. 

Neal Emory and Clayton Jensen are in 
the business of cutting automobiles 
down to size—the size the owner wants. 
They make ’em longer, shorter, smoother, 
fancier—but mostly they make 'em lower. 
A car owner drives in to their Valley 
Custom shop and says, “Make her look 
different from those squares coming off 
the Detroit production lines.” 

The partners oblige on anything from 
a ‘33 Ford to a ‘53 Caddy. When they get 
through, a car often looks much as it did 
before, except that it is squeezed down 
to a midget's line of sight. 


METAL IS SLICED OUT along 

air-driven cutter. Most ra 

shop was bringing down the top of a "Al Ford 
18 inches while keeping si 

clearance. Partners trimmed bottom of body. 


filed smoot! 


From the beginning, the partners have 
stuck to one formula: “Do the job as they 
would in Detroit, if their engineers 
sought the same effect. Keep the original 
proportions. Don’t hide poor contouring 
under a blanket of lead, Turn ‘em out so 
they look good from a distance, but even 
handsomer close up.” 

As a result, Valley Custom’s eye catch- 
ers have won show prizes and brought 
more business than the partners can 
handle, They also have turned out some 
record-shattering hot rods. 

For the guy who wants to do the work 
himself they've cooked up a special body- 
lowering kit. 

‘The partners discourage customers 
from visiting the shop during the early 
stages of a teardown. They figure an 
owner might get apoplexy if he saw them 
rip out a strip of sheet metal clear 
around the body or tear out the insides. 


FIVE-INCH STRIP is peeled off section by sec- 
tion, After the two halves are welded togeth 
er bead is torched and hammered flat again: 
bucking bar. Then the surface is ground and 
Please turn page for more photos. 
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asa ‘51 Ply 
front end, w 
stallation, w: 
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RECOGNIZE IT? This traffic 


THIS 143-M.P.H. SPEED WAGON for dry-li 
“ Model A roadst 


help coolin; 
by 


STRAPS AND CRASH PAD have been added to 
Plymouth’s interior for safety in fast driving. 
During five years 
wade major or 


408 DONE, partners give final polish to a low- 
down "41 Ford coupe. With zeed frames, car 
has only three-inch clearance, which limits it 
to smooth highways. Customizers removed 
and welded over 20 seams. Butterfly grille 
gives final swank touch to nose. Besides 

tom and semi-custom jobs, partners figure on 


AT =I 
PE extends through fenders 
bumper on converted '51 Plymouth 
fenders are °51 Chrysler, altered to 

er fenders and continental spare-wheel 
make the Plymouth look longer and larger. 
Partners emph: th metal work, suy 
best Inequer coa hide a bum metal job. 


EXHAUST 


Rear 


types of conversion. Hot-rodders 
appearance to mateh their souped- 
up engines. And owners of foreign cars usu- 
ally want them made lighter for racing. Part- 
ners, who are married to sisters, work like me- 
chanical twins; both contribute ideas, either 
can pick up a job where other leaves off. END 


sune 1953 125 


It’s 
a Joke, 
Son 


\ THEN the boys at the 
NSU Works in Neck. 
arsulm, Germ 


cycles, bicycle 
ag they 

wit! the meth 
ning that 


noted: for. “A. good tech. 
nical joke,” they say, 
“must be _nonsense—but 
still on the border line of 
reality.” 

How well they succeed 
ed is shown by the pic 
tures on this page. All four 
“new products 
ly for fun, 
But they 
able that P' 


marveling a 


until translation of an ob- 
scure section of the Ger- 


Hc crmtcan’ ae Et" Soden eCOBEEE Aa NSY 
joke away f 


By Herbert O. Johansen 


The Navy’s new aerial weapon carries no bullets, rockets or 
bombs. Come along ona flight in this electronic mastermind. 


HALF-HOUR before midnight we 
file into the briefing room carrying 
steaming mugs of coffee. Rain beats 
against the windows and the howl of a 
high wind penetrates the hangar of AEW 
Squadron VW-2 at the Naval Air Station, 
Patuxent River, Md. 

Pointing to a chart on the wall and cir- 
cling an area over the Atlantic off north- 
ern Florida, the operations duty officer 
begins, “Weather in the operational ar 
is marginal instrument with he: seas 

Our mission is to relieve an airplane on 
station and fly an AEW (Airborne Early 
Warning) radar barrier patrol for a fleet 
task force making its way up the U. S. 
east coast for an attack on “enemy” fore 
at Cherry Point, N. C. 


SEVEN BAYSIDES TAKES OFF—more 


ition 


The briefing officer gives the pc 
of the task force as 365 miles 
Jacksonville. Two hours before 
the carriers Coral Sea and Franklin D. 
Roosevelt will launch air stril 
black (enemy) shore targets. Enemy air 
ore are expected. 
s are drained hurriedly and 
we file down the stairs, through a hangar 
door and out into the wind-whipped 
downpour. 
There are 
pilots, two nay 
bat Information Center) officers 
controllers. two electronic counterm 
ures officers, two radarmen, two radio 
operators, two flight engineers. But there 
is only one plane for all of us—a triple- 


including three 


eight CIC (Com- 
and 


E AEW CONSTELLATION bulges top and 
tom with radomes. The top bulge house 


tail, four-engine Conste! 
skinned like the commercial Con 
see at the airport—but with a difference. 

On top of the fuselage is a large plastic 
hump housing the antenna for height- 
finding radar. From the belly protrudes 
another odd-looking radome, containing 
the antenna for the airborne search radar. 
The spine of the fuselage is saw-toothed 
with additional short, stubby radio an- 
tennas. 

In the main cabin all resemblance to a 
commercial airplane ceases. It looks more 
like an oversize control booth of a tele- 
vision studio. 

On both sides of a center aisle are sev- 
eral consoles with 12-inch radarscopes at 
the center of a complex of switches, dials, 
knobs and buttons. At each console is an 
upholstered swivel chair with a safety 
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belt. Spaces in between are packed al- 
most solid with electronic gear. 

As the crew settles in take-off stations, 
I plunk myself down on the upholstered 
lower part of a double-decker bunk. 

“Why not make yourself really com- 
fortable?” asks a young lieutenant (j.g.). 
He pulls down the top bunk. It becomes 
the back of a living-room-like sofa. There 
are four of these. 

He hands me a radio headset with an 
attached swivel microphone and plugs it 
in an outlet. I adjust the earphones as the 
j-g. flips a switch. 
crackling in the earphones. 
“Patuxent Tower. 
This is Seven Baysides ready for take- 
o 

There is a pause and the tower replies: 
“Roger. This is Patuxent Tower, Seven 


BORNE COMBAT Information Center is a 
y place when search radar picks up an 


Baysides. Switch to Patuxent flight con- 
trol when airborne.” 

“Who's Seven Baysides?” I ask my j.g. 

“That's us,” he informs me. “Our code 
name. You'll get more of them when we 
get out to the task force. The Coral Sea, 
the command ship, is Birch Tree, and 
the FDR is Small Fr 

Soon after we are airborne the CIC 
officer checks with the flight engineer for 
any signs of gas leaks or fumes. Only 
when he gets an all-clear back does he 
order the radar gear switched on. 

The radarman adjusts his scopes and 
reports, “Radar okay.” 

With that, one of the CIC radar con- 
trol officers tunes in his scope. As the 
sweeping arm establishes a clear picture 
of the terrain below on his scope, the 
navigator calls back for a radar fix. 


pointed to guide interceptors to the k 


The control officer identifies Elizabeth 
N. C., and marks it on his 
glass with a yellow grease pen 
he presses a button that makes a bright 
pointer line appear. This doesn’t sweep 
around but can be moved by a knob to 
any position on the scope and fixed there. 
He moves the pointer line to connect the 
center of the scope (our position) and 
Elizabeth City. He next presses a button 
and the range (distance in miles) ap- 
pears in a glass window on his right. He 
presses another button and the bearing in 
degrees shows up in a window at his left. 

With this information he calls the navi- 
izabeth City now due south 120 


miles.’ 
“How about some coffee?” asks the j.g. 
We follow the aroma forward to a 
chromium-shiny galley, complete with 
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RADAR OPERATOR tunes equipment and main- 

st possible 

pe picture. Electronic circuits use 1,400 
separate tubes of 300 different kinds. 


electric grills, hot plates and a sink with 
running water. A pot is perking merrily. 
Across the aisle, under the navigator's 
ble a small electric refrigerator. 

“We can feed the whole bunch in 45 
minutes,” my lieutenant informs me 
proudly. “When we have steaks it takes 
a little longer.” 

“Glad to have you aboard, Mr. Johan- 
sen,” says a voice at my elbow. “Mind if 
I join you?” 

I recognize Commander Harry A. 
Rowe, skipper of AEW Squadron Two. 
The CIC compartment, which takes up 
the greater part of the fuselage, is as dim- 
ly lit as an off-street night club. 


Skipper Is Veteran Pilot 


The 39-year-old skipper is a veteran 
pilot and an authority on electronics and 
air defense. In 1944 he was A 
Force Director of Admiral John McC: in’s 
famous Task Force 38 in the Pacific. 

AEW, Commander Rowe explains, was 
born of necessity during the latter part of 
World War II in the Pacific. Because 
radar operates on a line of sight, Jap 
planes were able to sneak in at low alti- 
tude without being detected until it was 
too late. That's the a single Nip 
bomber put the carrier Franklin out of 
commission, This same low-flying, radar- 
evading tactic was used by Jimmy Doo- 
little when he attacked the Japanese 
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THE AUTHOR takes @ turn at tracking « bli 
on one of the radarscopes. turned out 
be one of our ¢: Man in foreground 
operating the height-finding radar. 


mainland earlier in the war, And it is a 
actic that could be used by an enemy 
inst the U. mainland today. 

There is a limit to how high a radar 
antenna can be placed on a ship. The 
obvious solution was to elevate the an- 
tenna by placing the radar in an airplan 
Late in 1944 a powerful, million-watt, 
but small and lightweight radar unit, de- 
veloped by the Navy and the Radiation 
Laboratory of MIT, was put in a belly- 
bulging Grumman Avenger. It was fir 
called the Guppy, later Cadillac I, b 
cause it was first tested on Mount Cadi 
lac, Me. 

The trouble with Cadillac I was that it 
couldn't be kept in the air long enough 
and its radar wasn’t “ground-stabilized.” 
The scope information that the pilot re- 
layed to the carrier didn’t take the wind 
or speed and drift of the airplane into 
account. 


Flying Fortress Picked for Job 


One solution was to take a CIC unit 
out of the carrier and put it up there in 
a plane with the radar to evaluate the 
scope information and to direct fighter 
interceptors to their targets from the air. 

That called for a larger aircraft. A B-17 
Flying Fortress was picked for the job. 
Then the radar equipment was improved 
by adding circuits that enabled the navi- 
gator to feed in electronic compensation 


RADARSCOPE PICTURE looks like this. Light 
1s at lower left are shore line. Blips 
und center spot are ships and planes. 

Movement of a blip indicates an aircraft. 


for speed, drift and wind. Twin repeater 
scopes were installed and their pictures 
from the master radar were the same as 
if the equipment were on the ground, 
chored in concrete. That was Cadil 

Next came the Connie we are flying— 
Cadillac III. On the way is still another 
new Cadillac—an AEW version of the 
Lockheed Super Constellation, It will be 
larger, faster and, naturally, have more 
and better radar gadgets. 


Radar Picks Up Task Force 


The CIC officer interrupts Commander 
Rowe to announce that the task force has 
been picked up on the radar. We walk 
down to his position, which is amidships 
on the port side, facing out. I lean over 
and see that as the arm sweeps around 
the scope it brings out a group of bright 
pips in the lower right section. That is 
the force. The CIC officer had out- 
lined the positions in yellow grease pen- 
cil. He brings his pointer line into play, 
positions it and presses the range button. 
In a window at his right appears the dis- 
tance in miles—well over 100. 

“How do you know those pips are the 
task force?” I ask Commander Rowe. 

Experience plus information. At our 
briefing, you'll recall, we were advised of 
the location of commercial shipping in 
the area and also of the location and 
number of ships in the task force. And if 


‘A RUNNING PICTURE of what the radar “s 
ransferred to a chart, Electronic plotting 
re are being installed in the new 

per Constellations now in production. 


you look closely you can count 18 indi- 
vidual pips in the group.” 

“But maybe they're airplanes?” 

“No. That's one reason why pips are 
circled on the glass with the grease 
pencil. As the radar sweep arm swin| 
around, you'll notice that the pips don’t 
move. If they were planes, they'd have 
moved outside of the grease-pencil circle 
by now. And, incidentally, it's by check- 
ing the rate of movement of a pip tha 
we estimate the speed of a plane.” 

That took us to the console of the 
electronic countermeasures officer, who 


SEVEN BAYSIDES RETURNS from a 17-hour bi 
rier-patrol mission. Other jobs of AE 

hunting, and tracking hurricanes 
ies advance warning of danger. 
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One Man Can Hitch Up Tractor 


Wer this hitch, a farmer can back a 
tractor up to any implement and lock it on 
behind without leaving his seat. It lifts and 
grips a bar on the tongue of the implement. 
A pull on a cord frees the tractor. Alprodco, 
Inc., Kempton, Ind., makes the hitch. 


Trapped in Labyrinth 


Barren with a piece of 
raw meat, the trap at left 
lures flies and bees down 
a twisting tunnel into the 


Once inside, insects 
+ 4 can’t find their way out and 
, a bit of insecticide at the 


bottom of the jar kills them. 
The Myon Products Co., 
Los Angeles, makes the Fly- 
Trap for use in barns or just 
outside the house. 


Snake-Bite Kit Fits Pocket 


you pe for first aid 
in snake country. Tape 
for stopping circula- 
1 of 


tion, knife and vi 
antiseptic pack 
rubber 
that remove 
Cutter 
Berkeley, 

makes the kit. 
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venom, 
Laboratories, 
Calif., 


Magnets Hold Chessmen 

Tixy magnets hidden in this chessboard 
keep metal playing pieces from skidding if 
the board is tilted or joggled. Designed for 
fans who like to take their favorite game 
along when traveling, it was exhibited at a 
German leather-goods fair. 


She’s a Tire Sculptress 

App odd jobs—sculpturing tire treads. 
June Adair (above) works on raw clay 
molded over a wooden form. From this, Fire- 
stone makes plaster casts, then metal molk 


Toy Car that Really Runs Runs into Parking Trouble 


Joun taw could put the arm on this 
youngster for illegal parking near a fire 
hydrant, or even for dangerous driving, be- 
cause this tiny plastic car actually runs. 
But six-year-old Brian Dunne will never 
have to worry about tickets for speeding. 


They Say Now. 


“The success of the scientific 
method in practical matters has de- 
pended upon the rejection of pure 
reason as the court of last resort, 
and the substitution of observa- 
tional tests for logical tests.”"— 
Maurice B. Visscuer, Universiry 
oF MINNESOTA PHYSIOLOGIST. 


The 


nch-long car runs on power from a 
six-volt battery and travels at only five 
miles an hour, Designed to give a ¢ 

thrill of driving at a safe speed, it was 
shown at the American Toy Fair this spring. 
Junior can own one for $500. 


“The nation that wins the next 
war will be the nation that devel- 
ops alloys for use at high tempera- 
tures."—Rosert F. Ment, Car- 
Necie stitute or TECHNOLOGY. 


“Some day, even in peacetime, 
the nucleonics industry will be 
bigger than the iron and steel in- 
dustry.” FRIES, VICE-PRES- 
IDENT, GENERAL ELECTRIC. 
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Dashboard robots str: 
to give you accurate fuel-level 
readings from “E” to “F.”" 


USY midgets make your fuel gauge work. 

In some makes of car two of them flex 
magnetic muscles in a tug of war that tilts 
the indicator lle. In others the midgets 
squirm uncomfortably in electrically heated 
jackets, while clinging to the pointer for 
support. 

‘Whether your car uses the balancing- 
coil type of gauge or the thermostatic type, 
the behavior of the midgets is governed by 
a cork float which rests on the surface of 
the gasoline at a point near the center of 
the fuel tank. 

The up-and-down action of the float is 
passed through a wire arm to a sending unit 
ina small box. This sending unit may be a 
theostat or a cam, depending on the type 
of gauge and the manufacturer. In either 
case its, business is to transmit e 
to the dashboard unit. In the bal 4 
coil type it decides which of the two mag- 
netic midgets is to win the tug of war with 
the pointer. In thermostatic gauges, it 
makes the two coil-heated midgets bend 
the exact distance needed to give an ac- 
curate fuel reading. 

The two drawings on the opposite page 
show just how the midgets say: “Brother, 
it’s time you headed in for g: 
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TANK AND DASHBOARD UNITS of a balanc- 
ing-coil fuel gauge. Today's low car bodies 
making it more and 
more difficult to design 
‘The sending-unit box is o! 


low the top of the tank to gain trunk space. 
A stop prevents the float from touching 
bottom, giving a margin of safety when 
the pointer shows “Empty.” 


VARIATION of the thermos! 
shown on the opposite page 
board unit, which uses one coil-heated 
metal blade to swing the needle toward 
“Empty,” another to move it toward 
the sending unit 
flow of current to the right-hand 
iz coil when the float rises, while re- 
« flow to the left-hand coil. 


BALANCING-COIL FUEL GAUGE has two small 
magnets back of the dial. The one at the right 
is stronger because it has a longer core exten- 
sion. When the ignition is turned on, two 
electric circuits are set up—one to feed each 
magnet. If the tank is empty, the float arm 

rheostat, and all current goes to the 
left-hand magnet, pulling the pointer to 
“Empty.” When the fuel level is raised the 


float cuts in the rheostat, making it harder 
for juice to pass through the left-hand mag- 
net. More and more current flows to the right- 
hand magnet, and the pointer swings toward 
“Full.” Rotation of field force snot the 
strength of the current—produces the read- 

That is why the gauge is consistently 

te, whether the battery in your car is fu 


charged or we: 


THERMOSTATIC GAUGE goes to work when you 
turn on the ignition, sending current through 
two coils of resistance wire, each wound 
around a bimetal blade. The blades are identi- 
cal, and bend equal distances when heated by 
the coils. To make the bimetal twins show the 
right fuel level, one is placed in the tank’s 
control unit and the other in the gauge. As 
the float rises, a cam moves a lever a 


the tank blade, bending it the right distance 
for an accurate fuel-gauge reading. The tank 
blade won't bend farther ‘until’ heat has 
warped its twin in the gauge to the same 
position. Since more heat would make both 
blades go on bending, a switch opens every 
time the tank blade breaks away from the 
lever, returning both of the blades to their 
right positions. 
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Earthquakes Are His Hobby 


West Coast engineer builds his own seismograph to keep tabs on 
the world’s lively pulse—and shows you its shakes while you wait. 


By Harry Walton 


Freed. ROBINSON, an engineer for a 
utilities company, keeps his hobby 
going 24 hours a day. His private seismo- 
graphic station on Point Loma, overlook- 
ing San Diego Bay, takes the earth’s 
pulse day and night. 

Robinson's instruments may break into 
furious activity any moment. An auto- 
matic alarm attached to his seismograph 
sometimes rouses him from bed. But if 
you think there's nothing doing between 
such high spots, walk into his workshop- 
lab any evening, 

The most prominent thing in it is a 
steel pyramid about six feet high, but 
your eyes are drawn to a small panel 
board on which a red lamp glows. It's 
labeled West. An electric meter beside 
it shows current flowing. 

“That's not a quake,” he explains. “The 
mountains are cooling off now, and the 
contraction pulls the crust that way.” 


The ground suddenly seems a bit less 
solid underfoot. 

“Watch the other lamps,” says Robin- 
son, and you stare at the five unlit ones. 

Just before you get restless, another 
lamp flashes. The meter needle quivers. 

“That's a very minor movement south 
of here,” you are told. 

Near the tower, in a glass-topped case, 
a recording drum turns slowly under 
three pens. Any quake above a very low 
intensity shows as a jiggle of the straight 
lines. Remembering how hard it is to 
write if the paper slides under your pen 
hand, you may wonder how, with the 
very ground moving underfoot, either 
drum or pen stays put while the other 
forms the jiggles. 


Inertia Does It 


Mounted near the tower on long spring 
leaves are two tiers of storage-battery 
cases filled with metal slugs. Because of 
their mass and spring mounting, the cases 


136 rorutar science 


Light Gun Does NOT 
Rest on User’s Nose 


A uicitweicHT machine 
carbine, being considered for 
use by the British army, is 
demonstrated at Hythe, Eng- 
land, by T. A. McCluskey, 
sergeant-instructor. Known as 
the Patchett gun, it looks as 
though it were resting on the 
user's nose. Actually, the 
weapon has a collapsible 
stock that is snugged against 
Sgt. McCluskey’s shoulder. 
The new gun is being tested 
at Britain’s infantry school. 


tend to remain relatively at rest while 
the earth, floor and tower move. 

Slender bars pivoted on a crosspiece 
of the tower are linked to bearing cups 
on the weighted cases, The longer ends 
of these bars carry the recording pens. 


Phone Designed for 
Patient in Iron Lung 


Wnts three telephone men 
were asked to provide a man 
in an iron lung with a tele- 
phone, tl what they de- 
vised. The main problem was 
a switch that could be worked 
by a patient who could move 
only his head. The solution 
was a small box with a lever- 
type switch in it, attached to 
a long rod with a rubber tip. 
The patient opens and closes 
the circuit by biting on the 
tip and turning his head. 


ELECTRIC PANEL BOARD controls clocks and 
uipment. Lamp panel and 


right i very slight 
you wateh, 


eee ere eres eeeces 
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, — £3 AX. 
‘A GARDEN FENCE that could be raised up, 
ing on tracks in the negpeerting posts, to 


nate the tedious of edge trimmin, 
Lawrence Bridges, Kings Mountain, N. C 


A REFRIGERATOR ICE-CUBE TRAY for freezing 

in small enough pieces to fit into a smal 
necked vacuum bottle.—Harold Charles, In- 
dianapolis. 
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glasses. Paper-thin plasti 
stick with pressure yet strip off easily, would 


jatham, Mass. 


do the job.—H. Gage, S. 


he inserted in the sand with less of a struggle. 
—Alfred Manhan, NYC. 


A CLIP-ON BED FAN with a gooseneck so cool 
air could be directed to flow over length of 
the bed, yet not blow directly on head of the 
sleeper.—R. Murdock, New Canaan, Conn. 


RECEVING 
ANTEN! 


To STATION 


Homemade Relay Bends TV Over Mountain to Valley Home 


A private relay station that uses no elec- 


over a moun- 
home of Col. 


Institut 
bie antenn 
casy to buil 


Buttons Replace Car Key 
You have to push the right buttons on this 
box under the dash to start the motor. 


Four buttons are used in 
to the owner. Victor Devices, Clifton, 
sells the Start-O-Code in kit form. 


code known only 


a 


others who find TV reception similarly 
blocked. 

The receiving antenna, aimed carefully 
at the transmitting ion, picks up the 
signal and feeds it to the reradiating anten- 
na, which rebroadcasts it through the air to 
the television-set antenna at the house. 


y : ss and 
stic, just like sports-car bodies. They 
weigh only 20 pounds. cost less than porce- 
lain and won't chip. The Carl A. Strand Co., 
Birmingham, Mich., makes them. 
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[CTION sometimes is more informative 

than factual articles. Islands in the Sky 
is this kind of fiction, and that is why it has been 
condensed here for readers of PopuLar ScIENCE 
Monruy. 

Most scientists now believe that it will some day 
be possible to build space stations, which will circle 
the earth like the moon, and serve as bases from 
which explorers can set out for the moon and dis- 
tant planets. Many have speculated about the way 
these stations will be built. But few have done so 
as seriously, and yet imaginatively, as Arthur C. 
Clarke, the author of this story. He is an English 
physicist, who was a radar specialist for the Royal 
Air Force, and is now the chairman of the British 
Interplanetary Society. 

His book, The Exploration of Space, was dis- 
tributed in the United States last year by the Book- 
of-the-Month Club, and was favorably reviewed by 
both American and British scientists. Islands in the 
Sky presents the same ideas, more vividly and 
tersely, in the guise of fiction. 
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BY ARTHUR C. CLARKE 


COMPLETE IN THIS ISSUE 


HE New Guinea mountains, just 
south of the Equator, must once 
have been among the wildest and 
most inaccessible spots on earth. Although 
the helicopter had made them as easy to 
reach as anywhere else, it was not until the 
twenty-first century that they became im- 
portant as the main springboard into space. 

They are so near the Equator that, be- 
cause of the earth's spin, they're moving 
from west to east at a thousand miles an 
hour, That's a useful start for a ship on its 
way out to space. Their height puts the 
denser layers of the atmosphere below them. 
Thus air resistance is reduced and rockets 
can work more efficiently. 

‘And, finally, ten thousand miles of open 
Pacific stretch away from them to the east. 
You can't launch spaceships from inhabited 
areas because, apart from the danger if any- 
thing goes wrong, the noise would deafen 
everyone for miles around. 

Port Goddard is on a great plateau, leveled 
by atomic blasting, almost two and a half 
miles up. There is no way to reach it by 
land—everything comes by air. It is the meet- 
ing place for ships of the atmosphere and 
ships of space. 

When I first saw it from our approaching 
jet, it looked like a tiny white rectangle 
‘among the mountains. Great valleys packed 
with tropical forests stretched as far as one 
could see. When I stepped out into the cold, 
clear air, I already felt so far above sea 
level that I looked up into the sky to see if 
I could find my destination, Space Station 
One. 

But I wasn't allowed time for the search. 
There were forms to be filled. I was weighed 
carefully and given pills to swallow (they 
made sure that I did too), and we climbed 
aboard a little truck that would take us out 
to the launching site. I was to be the only 
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passenger, as the rocket on which I was 
traveling was a freighter. 

Most spaceships, naturally enough, have 
tronomical names. I was fiying on the 
Sirius, one of the smaller ships. She had 
already been raised in her cradle so that her 
prow pointed at the sky, and she seemed 
balanced on the great triangles of her wings. 
These would come into action only when she 
glided back into the atmosphere on her re- 
turn to earth; at the moment they served 
merely as supports for four huge fuel tanks, 
which would be jettisoned as soon as dry. 

‘The servicing gantry was still in position, 
and when I stepped into the elevator a motor 
began to whine. The metal walls of the 
Sirius slid swiftly past, the elevator came 
gently to a halt, and the gates opened onto 
a short gangway. I walked across it, through 
the open seals of the air lock, and brilliant 
tropical sunlight gave way to the cold elec- 
tric glare of the ship's control room. 

The pilot was already in his seat, going 
through the routine checks. He swiveled 
round and gave me a cheerful grin. 

“So you're Roy Malcolm? Have you flown 
in a rocket before?” 

‘No,” I replied. 

“Then don't worry. Make yourself com- 
fortable in that seat, fasten the straps, and 
relax. We've got twenty minutes.’ 

I climbed into the pneumatic couch, but it 
wasn't easy to relax. After years of dreaming, 
I was aboard a spaceship at last! In a few 
minutes, a hundred million horsepower 
would be hurling me up into the sky. 


HE pilot was talking to the Port Control 
Tower over the radio. Every so often a 
time-check broke through: “Minus fifteen 
minutes . .. Minus ten minutes . . . Minus 
five minutes. 
At last the pilot said “Over to Auto- 
matic” and threw a large red switch. He 
gave a sigh of relief and leaned back. 

“That's always a nice feeling,” he said. 
“No more work for the next hour!” 

He didn't really mean that, of course. Al- 
though the robot controls would handle the 
ship, he still had to see that everything was 
going according to plan. In an emergency, he 
would have to take over. 

The ship began to vibrate as the fuel 
pumps started to spin. A complicated pattern 
of intersecting lines appeared on a TV screen. 
Tiny lights changed, one after another, from 
red to green. 

I snuggled down into the couch and then, 


without warning, felt as if someone had 
jumped on me. There was a tremendous 
roaring in my ears. I seemed to weigh a ton. 
It required a definite effort to breathe. 

The discomfort lasted only seconds, then 
I grew accustomed to it. The ship's own 
motors had not yet started, and we were 
climbing under the thrust of the booster 
rockets, which would burn out and drop 
away after thirty seconds. 

I could tell when they did by the sudden 
slackening of weight. It lasted only a mo- 
ment, then there was a subtly changed roar- 
ing as our own rockets started to fire. They 
would keep up their thunder for another five 
minutes. At the end of that time, we would 
be moving so swiftly that the earth could 
never drag us back. 

The thrust of the rockets was now giving 
me more than three times my normal weight. 
I tried to see if I could raise my arm. It 
was very tiring. I think I could have sat up- 
right if necessary, but standing would have 
been impossible. 

On the TV screen, the 
pattern seemed un- 
altered. Now, however, 
a tiny spot crept slowly 
upward—representing, I 
supposed, the ascending 
ip. I watched it, won- 
dering if the motors 
would cut out when the 
spot reached the top of 
the screen. 

Long before that hap- 
pened, there came a 
series of short ex- 
plosions, and the ship 
shuddered slightly. I 
thought that something 
had gone wrong. Then I 
realized our drop tanks 
had been emptied, and 
the bolts holding them 
had let go. They were 
falling back and would 
plunge into the Pacific. 

At last the thunder of the rockets began 
to lose its power, and the feeling of enor- 
mous weight ebbed away. The ship was 
easing into its final orbit, five hundred 
miles above the Equator. The motors had 
done their work and were now merely mak- 
ing adjustments to our course. Silence re- 
turned as the rockets cut out completely. 

The pilot finished checking his instruments 
and then released himself from his seat. I 


and “down” had wv 


I grabbed the couch just in t 
myself from zooming to the cei 


watched him, fascinated, as he floated across 
to me. 

“It will take you some time to get used to 
this,” he said, as he unbuckled my strap. 
“The thing to remember is—always move 
gently. And never let go of one handhold 
until you've decided on where you're go- 
ing next.” 

Gingerly, I stood up. I grabbed the couch 
just in time to stop myself from zooming 
to the ceiling. “Up” and “down” had van- 
ished completely. Weight had ceased to ex- 
ist, and I had only to give myself a gentle 
push and move rapidly in any direction 
I wished. 

It’s strange, but even now there are people 

who don't understand “weightlessness.” They 
seem to think it has something to do with 
being “outside the pull of gravity.” That's 
nonsense, of course. In a space station or a 
coasting rocket five hundred miles up, you 
feel weightless not because you're outside 
gravity, but because you're no longer re- 
sisting its pull, You 
could feel weightless, 
even on earth, inside a 
freely falling elevator 
Jong as the fall 
lasted. An orbiting 
space station or rocket 
is in a permanent fall— 
a “fall” that can last 
forever because it isn't 
toward the earth but 
around it. 
Careful, now!" 
warned the pilot. “I 
don't want you crack- 
ing your head against 
my instruments! If you 
want to look out the 
window, hang on to this 
strap.” I obeyed him 
and peered through the 
thick plastic—all that 
lay between me and 
nothingness. 

My field of view was 
almost entirely filled by the Pacific Ocean, 
It was a surprisingly deep azure, which 
softened into a misty blue at the horizon. I 
asked the pilot how far away this was. 

“About two thousand miles,” he replied. 
“You can see most of the way down to New 
Zealand and up to Hawi 

The coast of South America was coming 
into sight when the pilot began to prepare 
for landing on the Inner Station. (I know 
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“landing” sounds peculiar, but it's the ex- 
pression used.) I was still staring out of 
the little porthole when I was told to go back 
to my seat, for the final maneuvers. 

‘The TV screen was now a black rectangle, 
with a tiny double star shining near its 
center. We were about a hundred miles from 
the station, slowly overhauling it. When only 
a few miles away, we started to put on the 
brakes. There was a high-pitched whistling 
from the steering jets, and for a moment a 
feeble sensation of weight returned. It lasted 
only a few seconds; then we had matched 
speeds and joined the station's satellites. 

My first impression of the Inner Station 
was one of complete chaos. Floating there 
in space was a great open latticework of 
spidery girders, in the shape of a flat disk. 
Here and there on its surface were spherical 
buildings, connected by tubes wide enough 
for men to travel through. In the center of 
the disk was the largest sphere of all, dotted 
with portholes and with antennae jutting in 
all directions. 

Several spaceships, some almost complete- 
ly dismantled, were attached to the great 
disk at various points. They looked, I 
thought, much like flies caught in a spider- 
web. Men in space suits were working on 
them, and sometimes the glare of a welding 
torch would dazzle my eyes. 

Other ships were floating freely, in no 
particular system, around the station. Some 
were streamlined, winged vessels like the one 
that had brought me from earth. Others 
were true ships of space—assembled here out- 
side the atmosphere and designed to ferry 
loads from world to world without ever land- 
ing on any. They were weird, flimsy struc- 
tures, usually with a pressurized spherical 
chamber for the crew and passengers, and 
larger tanks for the fuel, linked together by 
thin struts. 


I was wondering how we were going to get 
aboard the station when something came 
sweeping into my field of vision. It was a 
cylinder just big enough to hold a man—and 
it did hold a man, for I could see his head 
through the plastic panels at one end. Long. 
jointed arms projected from the machine's 
body, and it trailed a thin cable behind it. 
I could just make out the faint jet of the 
tiny rocket motor which propelled this mini- 
ature spaceship. 

The operator must have seen me staring 
. for he grinned back as he flashed by. 
ite later there came an alarming 
“clang” from the hull of our ship. The pilot 
laughed at my fright. 

“That's only the towing cable being 
coupled. It's magnetic, you know. We'll start 
to move in a minut 

There was the feeblest of tugs, and our 
ship slowly rotated until it was parallel to 
the great disk of the station. The cable had 
been attached amidships, and we were being 
hauled in like a fish on a line. 

Soon there was a series of bangings and 
scrapings from the air lock, followed by an 
alarming hiss of air. It slowly died away, 
and presently, with a soft sucking noise, the 
inner door of the pressure chamber swung 
open. 

“Remember about moving slowly,” said 
the pilot, gathering up his log book. “The 
best thing is to hitch on to my belt and 
T'll tow you. Ready?” 

It wasn't very dignified. But it was safest 
to take no risks, so that was the way I 
traveled through the flexible, pressurized 
coupling clamped on to the side of our ship, 
The pilot launched himself with a powerful 
kick and I trailed along behind him, with a 
firm grip on his belt. 

Presently we emerged into a wide metal 
tunnel, one of the station's main passage- 


The pilot launched himself with a powerful kick, 
L trailed along behind him through the 
flexible, pressurized coupling clamped to our ship. 
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EMERGENCY notices 
on them. 
“Tm taking you to 


Commander Doyle,” 
the pilot explained. 
“He's in charge of train- 


“You'll find out soon. 
Here we are.” 

We drifted to a halt 
in front of a circular 
door carrying the 
notice: “Cdr. R. Doyle, 
i/e Training. Knock 


He was sitting at an 
ordinary office desk, 
which was rather sur- 
prising in this place 
where nothing else 
seemed normal. And he 
looked like @ prize 
fighter. Two huge arms 
covered most of the desk 
before him. 

When he looked up, 
I found myself staring at a huge red beard 
and two enormous eyebrows. Commander 
Doyle wasn’t a handsome man. But he was 
certainly a striking one, and my big surprise 
was still to come. 

“So you're Roy Malcolm, eh?” he said, in 
a pleasant voice. “O.K., Captain Jones—I'll 
take charge of him now. 

The pilot saluted and glided away. For 
the next ten minutes Commander Doyle 
questioned me closely, building up a picture 
of my life and interests. When he had 
finished writing this down, he drummed 
thoughtfully on the desk with his huge fin- 
gers. I was feeling a bit scared, and to make 


By the time Commander Doyle had fin 
ished, I'd drifted from the floor 
Ytoating helplessly in midats agate, 


matters worse 


gave a chuckle. 

“Afternoon classes 
have just stopped,” he 
said. “Tl take you to 
meet the boys.” Then 
he grabbed a long metal 
tube that must have 
been slung underneath 
the desk, and launched 
himself out of his chair 
with a single jerk of his 
huge left arm. 

He moved so quickly 
that it took me com- 
pletely by surprise. A 
moment later I just 
managed to stifle a 
gasp of amazement, For 
as he moved clear of 
the desk, I saw that 
Commander Doyle had 


It was obvious why he 
‘had come to the sta- 
tion; it was the only 
place he wouldn't be a 
cripple. Indeed, thanks 
to his powerfully de- 
veloped arms, he was 
probably the most agile 
man in the station. He 
had lived here for ten 
years and would never return to earth, where 
he would be helpless again. 


Y FIRST day on the Space Station, I 

had to learn how to live all over again. 
I couldn't judge the effort needed to make 
‘any movement. Although weight had van- 
ished, momentum remained. It required 
force to start something moving, and more 
force to stop it again. That was where the 
broomsticks came in. 

‘They consisted of one hollow tube sliding 
inside another. The two were connected by 
a powerful spring, one tube ending in a hook, 
the other in a wide rubber pad. If you wanted 
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to move, you put the pad against the near- 
est wall and shoved. The recoil launched you 
into space, and when you arrived at your 
destination you: let the spring absorb your 
velocity and so bring you to rest. Trying to 
stop yourself with your bare hands was 
liable to result in sprained wrists. 

‘There were about a hundred people on 
board the Inner Station, ten of them appren- 
tices. The senior apprentice was a tall, quiet 
Canadian named Tim Benton. It was Tim 
who taught me my way around the Inner 
Station. 

“1 suppose you know what we do up 
here?” he said when the commander had 
left us. 

“You refuel spaceships out from earth, 
and carry out repairs and overhauls. 

“Yes, that’s our main job. The stations 
farther out have many other duties, but we 
needn't bother about that now. There’s one 
important point I'd better make clear right 
away. This Inner Station is really in two 
parts, with a couple of miles between them. 
‘Come look.” 

He pulled me over to a port and I stared 
out. Hanging there, so close that it seemed 
I could touch it, was what looked like 
giant flywheel. It was slowly turning on its 
axis, and as it revolved I could see the glitter 
of sunlight on its observation ports. I could 
not help comparing its smooth compactness 
with the flimsy, open girder work of the 
station in which I was. The great wheel had 
an axle, for jutting from its center was a 
Jong, narrow cylinder which ended in a curi- 
ous structure I couldn't understand. 


“That's the Residential Station,” said 
Benton disapprovingly. “It’s nothing but a 
hotel. Because it’s spinning, it's got normal 
earth gravity at the rim. It wouldn't be safe 
for passengers from Mars and the moon to 
go straight to earth after living in a much 
lower gravity field. They're transshipped to 
the Residential Station to get acclimatized. 
‘They go in at the center, where there's no 
gravity, and work slowly out to the rim, 
where it’s earth normal.” 

“How do they get aboard if it’s spinning?” 

“See that ship moving into position? If 
you look carefully, you'll see that the axle 
of the station isn't spinning; it's driven by a 
motor against the station 
actually stands still. The ship can couple to 
it and transfer passengers. The coupling’s 
free to rotate, and once the axle revs up with 
the station, the passengers can go aboard.” 

“Will I have a chance to go there?” 

“I expect it could be arranged—though I 
don't see much point in it. You might just 
as well be down on earth. 

It must have been quite a bother showing 
me around, because I had to be pushed or 
pulled most of the way until I'd found my 
“space legs.” Once or twice Tim just man- 
aged to rescue me when I'd launched myself 
too vigorously and was about to plunge 
headlong into an obstacle. 

It was several days before I really knew 
my way around the maze of corridors and 
Pressure chambers that was the Inner Sta- 
tion, In that first trip I merely had a quick 
survey of its workshops, radio equipment, 
power plant, air-conditioning gear, storage 


A spaceship with plating stripped off was secured by 
cords that wouldu’t support a man on earth. Several mechanics 


wearing suits like our own were working on the hull. 


tanks and observatory. Sometimes it was 
hard to believe that all this had been carried 
into space and assembled here five hundred 
miles above the earth. I didn't know, until 
Tim mentioned it, that most of the material 
had actually come from the moon. Its low 
gravity made ft more economical to ship 
‘equipment from there instead of from earth, 
even though earth was closer. 

My first tour ended inside one of the air 
locks. We stood in front of a great circular 
door, resting snugly on rubber gaskets, which 
led into outer emptiness. Clamped to the 
walls were space suits. 

“Do you think I'll have a chance of trying 
one while I'm here?” I asked. 

Tim looked thoughtful; then he glanced at 
his watch. 

“I'm not on duty for half an hour, and I 
want to get something I left out at the rim. 
We'll go outside.” 

“But . .." I gulped. “Doesn't it take a lot 
of training to use one of these?” 

Tim answered my question while he was 
showing me how to get into the si 

“Of course it takes a lot of training be- 
fore you can operate one. I'm not going to 
let you try. You sit tight inside and tag 
along with me.” 


To most people, the word “space suit” con- 
jures up something like a diving dress, in 
which a man can walk and use his arms. 
Such suits are used on places like the moon. 
But on a space station legs aren't much use 
anyway, because outside you have to blow 
yourself around with tiny rocket units. 

For this reason, the lower part of the suit 
was simply a rigid cylinder. When I climbed 
inside it, I found that my feet could work 
control pedals. A transparent dome gave me 
ood visibility. Just below my chin there 
was a tiny keyboard and a few meters, To 
handle anything outside, there were flexible 
sleeves through which I could push my arms. 
They ended in gloves which enabled one to 
carry out quite delicate operations. 

‘Tim threw some switches on my suit and 
clamped the dome over my head. I felt like 
being inside a coffin with a view. Then he 
chose his suit and attached it to mine by a 
thin nylon card. 

The inner door of the air lock thudded 
shut behind us. I could hear the vibration of 
pumps as the air was sucked back into the 
station. My sleeves began to stiffen slightly. 
Tim called to me, his voice distorted by our 
helmets. 

“T won't switch on the radio yet. You 
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Around “Five” his voice began to fade. 
‘When he'd reached “Nine” I couldn't hear a 
thing. There was no longer “enough air 
around us to carry sound. The silence was 
uncanny. I was relieved when talk came 
through my suit speaker. 

“I’m opening the outer door now. Don't 
move—I’ll do all that’s necessary.” 

In eerie silence, the great door slowly 
opened inward. I was floating freely now, 
and felt a faint tug as the last traces of air 
puffed out into space. A circle of stars was 
ahead of me. I could just glimpse the misty 
rim of earth. 

“Ready?” asked Tim. 

“O.XK.,” I said, hoping that the microphone 
wouldn't betray my nervousness. 

‘The tow line gave a tug as Tim switched 
‘on his jets, and we drifted out of the air 
lock. It was a terrifying sensation. Reason 
told me I was perfectly safe, but all instinct 
shouted, “You've a five-hundred-mile fall 
straight down beneath you!” 

We were in sunlight at the moment, pass- 
ing across Africa, and I could see Lake Vic- 
toria and the great forests of the Congo. 
Though it was fascinating to look at earth, 
it made me dizzy, so I swiveled round in my 
suit to concentrate on the station. Tim had 
now towed us well clear of it, almost into 
the halo of floating ships. 

A spaceship with most of its plating 
stripped off was secured from drifting away 
by a couple of cords that would hardly have 
supported a man on earth. Several mechanics 
wearing suits like our own were working on 
the hull. 

"ll leave you here a minute,” said Tim, 
clipping my tow line to the nearest girder. 
“Don't do anything until I get back.” 

I felt rather foolish, floating like a captive 
balloon, and was glad no one took any 
notice of me. Suddenly it began to grow 
dark. Until this moment, the station and the 
ships beside it had been bathed in brilliant 
light from a sun so fierce that I had not 
dared to look anywhere near it. But now the 
sun was passing behind the earth as we 
hurtled across the night side of the planet. 
I turned to a sight so splendid that it took 
my breath away. 

Earth was a huge, black disk eclipsing 
the stars, but all along one edge was a glori- 
ous crescent of golden light, shrinking even 
as I watched. The men around me took not 
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the slightest notice of it. The station circled 
the earth so swiftly that sunset occurred 
every hundred minutes. 

It was not completely dark, for the moon 
was half full, looking no brighter or closer 
than from earth. The sky was so crowded 
with stars, all shining without twinkling, 
that I wondered how anyone could ever have 
spoken of the “blackness” of space. 

I was so busy looking for the other planets 
(and failing to find them) that I never 
noticed Tim's return until my towrope began 
‘to tug. » 


‘HE apprentices didn’t spend all their 

time aboard Space Station One. Not far 
from it was a floating graveyard of ships 
that had been withdrawn from service. Most 
of them had been stripped of their instru- 
ments and were no more than skeletons. 
Among these derelicts were some great pi- 
‘oneers—the first ship to land on Venus, the 
first to reach the satellites of Jupiter, the 
first to circle Saturn. At the end of their 
long voyages home, they had entered the 
five-hundred-mile orbit round earth and 
ferry rockets had taken off their crews. 
Then they had been retired here, never to 
be used again. 

All, that is, except the Morning Star. She 
had made the first circumnavigation of 
Venus, in 1985. But very few people knew 
that she was still in excellent repair, for the 
apprentices had adopted her and got her 
into working condition again. 

Commander Doyle knew all about this 
and approved of it. After all, it was good 
training. Sometimes he came over to the 
Morning Star, but it was generally under- 
stood that the ship was private property. 
You had to have an invitation to get aboard. 
‘Not until I'd been around for some days, did 
I get to the ship. 

It was the longest journey I had made 
outside the station, for the graveyard was 
y, in the same orbit as the 
station but a little ahead of it. The curious 
vehicle in which we made the trip had been 
constructed of junk and was really nothing 
but a pressurized cylinder, large enough to 
hold a dozen people. A low-powered rocket 
unit had been bolted to one end, there were 
auxiliary steering jets, a simple air lock, a 
radio—and that was all. This peculiar vessel 
could hop across to the Morning Star in ten 
minutes, being capable of a top speed of 
about thirty miles an hour. 

Christened The Skylark of Space, she was 


usually kept at the out- 
er rim of the station, 
out of the way. When 
she was needed, a 
couple of apprentices 
would go out in space 
suits, loosen her moor- 
ing lines, and tow her 
to the nearest air lock. 
Then you could go 
aboard @ cou- 
pling tube, just as if 
you were entering areal 
‘space liner. 

The Skylark looked 
so ramshackle that I 
expected her to fall to 
Pieces any moment, 
though in fact she had 
an adequate margin of 
safety. With ten aboard, 
her little cabin was 
crowded, and when the 
rocket motor started up, 
the gentle acceleration 
made us all drift slowly 
toward the rear. The 
thrust was so feeble 
that it made me weigh 
only about a pound, 
quite a contrast to the 
take-off from earth. 
After a minute or so 
we shut off the drive 
and drifted another ten 
minutes, by which time 
a brief burst brought 
us to our destination. 

‘There was plenty of room inside the 
Morning Star; after all, she had been the 
home of five men for almost two years. 
Their names were still there, scratched on 
the paint in the control cabin, and those 
signatures took my imagination back almost 
@ hundred years, to the pioneering days of 
space flight. 


ESPITE the ship's age, everything in 
the control room seemed almost new. 
The instrument board might have belonged 
to a craft of my own time. Tim Benton 
stroked the panel gently. “As good as new!” 
he said, with obvious pride. “I'd guarantee 
to take you to Venus any day!” But no- 
body dreamed the ship would soon have 
to prove itself. 
In my prowling around the station, I had 
soon visited just about every part that 


The names of those five men who had 


scratched on the control panel. 
me back to the early days of space flight. 


wasn’t out of bounds. 
The forbidden 


territory 
power plant, the Stores 
Section and the main 
control room. This was 


Greenwich Meridian. 
Since it took exactly a 
hundred minutes to 


in 1985 were nent was beneath. 
|. They took 
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‘Tim retorted that it was one of the fe 
they liked. But at last he gave in. 
Td been carefully briefed, and just 


4 
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Besides the duty officer and his assistant, 
there were several radio operators, and other 
men working on equipment I couldn't rec- 
ognize. Dials and TV screens were every- 
where, lights were flashing, yet the whole 
place was silent. The men sitting at their 
little desks were wearing headphones and 
throat microphones, so that any two people 
could talk without disturbing others. 

The duty officer sat at a huge glass- 
topped desk on which glowed a complicated 
pattern of colored lights. It showed the earth, 
the orbits of the other stations and the 
courses of all ships in our part of space. 
From time to time he would say something 
and I knew that some order was winging its 
way to an approaching shi 

One of the assistants was kind enough to 
show me around. He let me listen to some of 
‘the radio conversations, and explained the 
workings of the great display panel. The 
thing that impressed me most of all, how- 
ever, was a shining cylinder, covered with 
controls and winking lights, in the center of 


said my guide proudly, is 


“What?” I asked. 

“Short for Automatic Voyage Orbit Com- 
puter.” 

“What does the H stand for?” 

“Everyone asks that. It doesn't stand for 
anything.” He turned to the operator. 
“What's she set up for now?” 

‘The answer was mostly in mathematics, 
but I did catch the word “Venus.” 

“Right. Suppose we wanted to leave for 
Venus in four hours . . .” 

His hands flicked a keyboard like that 
of an overgrown typewriter. A few lights 


~-~""Changed color. Then after about ten seconds, 


a buzzer sounded and a tape slid out of a 
slot. It was covered with closely printed 


“There you are,” said my guide. “Direc- 
tion of firing, elements of orbit, time of 
flight, when to start braking. All you need is 

a spaceship!” 


JUR space station, only five hundred 
miles up, was the nearest to the earth; 
there were others at much greater distances. 
‘The purpose of the Inner Station was to act 
as a refueling, repair and transfer point for 
spaceships. For this it was necessary to be 
as close to the earth as possible. 
‘The Meteorological Stations, on the other 
hand, had to be a fair distance out to “see” 
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as much of the earth as possible. There were 
two of them, six thousand miles up, circling 
the world every six and a half hours over the 
Equator. Though they could see much far- 
ther north and south than we could, the polar 
regions were still out of sight or badly dis- 
torted. Hence the Polar Met Station which, 
unlike all others, had an orbit passing over 
the poles. 

Beyond the Met Stations, fifteen thousand 
miles up, circled the biology labs and the 
famous Space Hospital. There research into 
zero-gravity conditions was carried out, and 
many diseases incurable on earth could be 
treated. For example, the heart no longer 
had to work so hard and could be rested in 
@ manner impossible on earth. 

Finally, twenty-two thousand miles out, 
were the three great Relay Stations. They 
took exactly a day to make one revolution; 
therefore they appeared to be fixed forever 
over the same spots on the earth. Linked by 
tight beams, they provided TV, long-distance 
radio and ‘phone coverage over the whole 
planet. 

One station, serving the Americas, was in 
Latitude 90° West. A second, in 30° East, 
covered Europe and Africa. The third, in 
150° East, served the entire Pacific area. 
‘There was no spot on earth where you could 
not pick up one of the stations. 

The different orbits were connected by a 
shuttle service of small rockets which made 
trips at infrequent intervals. On the whole, 
however, there was little traffic between the 
stations. Most of their business was done 
directly with earth. 


WAS in the Morning Star watching Ron- 

nie Jordan work on a model spaceship 
when the radio called. It was Tim Benton, 
on duty at the station. He sounded very 
excited. 

“Is that Ron? Anyone else there—only 
Roy? Well, listen to this, it's very impor- 
tant. We want to use the Morning Star. I've 
promised the commander that she'll be ready 
in three hours.” 

“What!” gasped Ronnie. “I don’t believe 
tl” 

“There’s no time to argue—l'll explain 
later. The others are coming over right 
away. Make a list of these points and start 


For the next twenty minutes we were busy 
testing the controls. Presently there was a 
bumping and banging from the air lock and 
three of our colleagues came aboard, towing 


batteries and tools. From them we dis- 
covered what all the fuss was about. 

‘One passenger from a Mars-Earth liner, 
which had just docked at the Residential 
Station, was seriously ill and had to have an 
operation within ten hours. The only chance 
of saving his life was to get him to the Space 
Hospital, but all the ships at the Inner 
Station were being serviced and it would 
take a day to get one spaceworthy. 

It was Tim who'd talked the commander 
into giving us this chance. The Morning Star, 
he had pointed out, was fully up to a trip 
‘to the Space Hospital. It wouldn't even be 
necessary to use the main motors. The 
journey could be made on auxiliary rockets. 

Since he could think of no alternative, 
Commander Doyle had reluctantly agreed, 


Japan and New Zealand appeared over op- 
Posite horizons. 

And still the earth dwindled behind us. 
Now it was a sphere at last, small enough 
for the eye to take in at one glance. 

We were fifteen thousand miles above the 
earth, swimming into the path of the Space 
Hospital. Once again weight returned with 
the roaring rockets. There was one pro- 
longed burst, then a series of short correc- 
tions. When it was all over, Commander 
Doyle unstrapped himself from the pilot's 
seat and drifted over to the observation port. 
His instruments told him where he was far 
more accurately than his eyes could, but he 
wanted the satisfaction of seeing for himself. 
T also made for a port. 

Floating in space beside us was what 


on certain conditions. We had to get the 
ship over to the station under her own 
power to be fueled up—and he would do all 
the piloting. 

And so the Morning Star began her first 

voyage in almost a hundred years. It was 
not much of a journey, compared with her 
great trip to Venus. Yet to us it was a real 
adventure. 
Our crew consisted of Tim Benton, Nor- 
an Powell, Ronnie Jordan, and me. The 
sick man was strapped to a stretcher against 
one wall; with him was a doctor who did 
nothing except look anxiously at his watch 
and give his patient an injection from time 
to time. 

‘There was nothing to do while the Morning 
Ster swept outward on the long curve that 
would bring her to the Space Hospital. Very 
slowly, earth was receding behind us. It no 
longer filled almost half the sky. Already 
we could see far more of its surface than was 
possible from the Inner Station. Northward, 
the Mediterranean crept into view; then 


We waited for the ilecioe and his still unconscious 
patient to go through the connecting tube 


first. 


seemed to be a great crystal flower, its face 
turned toward the sun. At first I could not 
judge its true scale or how far away it was. 
Then, through the transparent walls, I could 
see little gures moving around. The station 
must be at least five hundred feet in 
diameter. 

As we slowly drifted closer, I could see 
people gathering in the observation decks 
and glass-roofed wards to watch our arrival. 
For the first time, it occured to me that this 
flight of the Morning Star really was an 
event. All radio and TV networks would be 
covering it. As a news story, it had every- 
thing—a race for life and a gallant effort by 
a long-retired ship. 

‘The rocket tractors came fussing up to 
us and towropes started to haul us in. A 
few minutes later the air locks clamped 
together. We waited for the doctor his 
still unconscious 


- 


After a rapid conference with the unhappy 
pilot, Commander Doyle ordered: “Get me 
nearest Relay Station. I'm taking over.” 
places, but this one was different. Few of the 
patients were seriously ill, though down on 
earth most of them would have been dead or 
disabled, owing to the effect of gravity on 
their weakened hearts. Many were eventual- 
ly able to return to earth, others could live 
only on the moon or Mars, and the severest 
cases had to remain permanently on the 
station. The hospital was a huge place, 
ablaze with sunshine, and had almost every- 
thing that could be found on earth—every- 
thing, that is, that did not depend on gravity. 

It seemed we would have to wait two days 
before we could go back to the Inner Station, 
because there was no earthbound ship until 
then. Of course, we could have made the 
return trip in the Morning Star, but Com- 
mander Doyle vetoed this. 

“I don’t mind tempting providence once,” 
he said, “but before the old lady makes 
another trip, she’s going to be overhauled 
‘and the motors tested. Combustion-chamber 
temperature was starting to rise unpleasant- 
ly on our final approach.” 

Before the ferry rocket arrived to take 
us home, we had the satisfaction of knowing 
that our mission had been successful. The 
patient was off the danger list, and hed a 
good chance of complete recovery. 


HE ferry rocket had been diverted from 

its normal run between the Observatory 
Stations. Its control cabin was much like 
that of any other spaceship, but from the 
outside the vessel looked peculiar. It had 
been built in space and, of course, had no 
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streamlining or fins. The cabin was roughly 
egg-shaped, and connected by three open 
girders to the fuel tank and rocket motors. 
Most freight was not taken inside, but 
simply lashed to what were appropriately 
called “luggage racks,” a series of wire-mesh 
nets on struts. For stores that had to be kept 
under normal pressure, there was a small 
hold with a second air lock just behind the 
control cabin. 

I was watching the pilot's fingers flying 
across the position-finding calculator key- 
board, when suddenly he froze over his desk. 
Very carefully, he pecked at the keys to set 
up his calculations again. An answer came 
up, and the pilot stared as if unable to be- 
lieve it. Then he loosened himself from the 
seat straps and moved to the nearest obser- 
vation port. 

1 was the only one who noticed. There was 
another port near me and I headed for it. 
Out there in space was the earth, toward 
which we were slowly falling. 

Then an icy band ceemed to grip my chest 
and I stopped breathing. By this time, I 
knew, earth should be appreciably larger 
@s we dropped in from the orbit of the 
hospital. Yet unless my eyes deceived me, 
it was smaller than I had last seen it. 

T looked in at the pilot, and his face 
confirmed my fears. 

‘We were heading out into space. 

“Commander Doyle,” said the pilot. “Will 
you come here a minute?” The commander 
left his bunk and headed for the control 
desk. There was a rapid conference with the 
unhappy pilot; then the commander ordered: 
“Get me the nearest Relay Station. I’m tak- 
ing over.” 

Tt was a quarter of an hour before anyone 
explained things to me, a quarter of an hour 
of furious activity, radio calls, and lightning 
calculations. Then Norman Powell took pity 
on my ignorance. 

“This ship's got a curse on it,” he said in 
disgust. “The pilot made the one navigation 
error you'd think impossible. He should 
have cut our speed by point nine miles a 
second. Instead, he applied power in exactly 
the wrong direction and we've gained speed 
by that amount. So instead of falling earth- 
ward, we're heading out into space.” 

It was one of those things, like landing an 
aircraft with wheels up, that isn't as dif- 
ficult to do as it sounds. Aboard a space- 
ship in free orbit, there’s no telling in which 
direction and at what speed you're moving. 
Everything is done by instruments and 


calculations, and if a minus sign is taken 
for a plus, it’s easy to point the ship exactly 
the wrong way before applying power. 

Of course, one is supposed to make other 
checks to prevent such mistakes. Somehow 
they hadn't worked this time or the pilot 
hadn't applied them. 

The extra speed we'd been given was 
enough to put us into an escape orbit. In 
other words, we were traveling so fast that 
the earth could never pull us back. We 
wouldn't know our exact path until HAVOC 
worked it out for us. Commander Doyle had 
radioed our position and velocity. We had to 
wait for instructions. 

‘The situation was serious, but not hope- 
less. We still had considerable fuel—the re- 
serve intended for the approach to the In- 
ner Station. If we used it now, we could at 
least prevent ourselves flying away from 
earth, but we should then be traveling in a 
new orbit that might not take us anywhere 
near a space station. Whatever happened, 
we had to get fresh fuel as quickly as possi- 
ble. The short-range ferry wasn't designed 
for long excursions and carried only a limited 


Earth was sinking swiftly 
toward the lunar hor 
moon rising to eclipse it. 
home planet was a blinding 
blue-green crescent, a quar- 
ter of a million miles away. 
I watched it drop behind the 
cruel lunar peaks. 


“We're heading for the moon,” he said, 
tracing with his finger. “We'll pass its orbit 
in about forty hours, near enough for its 
gravitational field to have quite an effect. 
With some rocket braking, we can let it 


“Wouldn't that be a good idea?” 
The commander rubbed his chin. 


“Can't we land on the moon ourselves, 
near one of the settlements?” asked Norman. 
“No. We've not enough fuel, and the 
motors aren't powerful enough, anyway.” 
The cabin was filled with silence. 
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ship up from the moon, just to match our 
speed and transfer a few tons of fuel. That's 
the obvious, brute-force answer.” 

The pilot’s dejected face lit up. 

“P’ve got it!” he said. “What's wrong with 
the launcher down in Hipparchus? That 
should be able to shoot us up some fuel.” 

‘The conversation grew animated and 
technical, and I was rapidly left behind. Ten 
minutes later some satisfactory conclusion 
had been reached. When all the radio calls 
had been made, I got Tim into a corner and 
threatened to keep bothering him until he 
explained what was going on. 

“Surely, Roy,” he “you know about 
the Hipparchus launcher?” 

“That magnetic thing that shoots fuel 
tanks up to rockets orbiting the moon?” 

“Of course. It’s an electromagnetic track 
about five miles long, running east and west 
across the crater Hipparchus. Ships to be 
refueled get into an orbit round the moon, 
and at the right time the containers are shot 
up into the same orbit. The ship’s got to do 
a bit of maneuvering to ‘home’ on the tank, 
but it’s much cheaper than doing the whole 
job by rockets.” 

“What happens to the empty tanks?” 

“That depends on the launching speed. 
Sometimes they crash back on the moon; 
there’s plenty of room there. But usually 
they're given lunar escape velocity, so they 
just get lost in space.’ 

“I see. We're going near enough to the 
moon for a fuel tank to be shot to us.” 

“Yes; they're doing the calculations now. 
Our orbit will pass behind the moon, about 
five thousand miles above the surface. 
They'll match our speed as accurately as 
they can with the launcher, and we'll have 
toglo the rest under our own power.” 

when will all this happen?” 
about forty hours.” 
by hour earth dwindled and the 
moon grew larger in the sky abead. There 
was very little to do, apart from instrument 
checks and regular calls to the space stations 
and lunar bese. Most of the time was spent 
sleeping and playing cards. 

‘Though I had often watched the moon 
through telescopes from earth and from the 
Inner Station, it was very different to see 
eyes. We were so close that all the larger 
craters were visible along the band dividing 
night from day. The line of sunrise had just 
Passed the center of the disk, and it was 
early dawn down there in Hipparchus, 
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where they were preparing tor our rescue. 
‘Through the ship’s telescope I peered down 
into the great crater. 

‘The sunlight was slanting over its ruined 
walls, casting mile-long pools of inky 
shadow. Here and there upthrust peaks 
caught the first light of dawn and blazed 
like beacons in the darkness around them. 

‘There were other lights in the crater 
shadows, arranged in tiny, geometric pat- 
terns. I was looking down on a lunar settle- 
ment. Now hidden in darkness were the great 
chemical plants, the pressurized domes, the 
spaceports and the power stations that drove 
the launching track. In a few hours they 
would be visible as the sun rose above the 
mountains, but by then we should have 
passed behind the moon and this side would 
be hidden from us. 

And then I saw it, a thin bar of light 
stretching in a dead straight line across the 
darkened plain. I was looking at the flood- 
lights of the launching track, ranged like 
lamps along terial road. The fuel tank 
would be waiting at the head of the track. 
If it had been daylight down there, I could 
have seen the actual launch. There would 
have been a tiny speck racing along the 
track, more and more swiftly as the genera- 
tors poured their power into the magnets. 
It would leave the end of the launcher at 
over five thousand miles an hour, too fast 
for the moon ever to pull it back, and would 
sweep out into space to meet us. 

Then the ship passed behind the moon, and 
I saw with my own eyes the land that had 
remained hidden from human sight until 
the coming of the rocket. It was, of course, 
much like the visible face. 


HAD almost forgotten earth when Tim 

drew my attention to it again. It was 
sinking swiftly toward the lunar horizon: 
the moon was rising to eclipse it as we 
swept along in our great arc. A blinding 
blue-green crescent, the South Polar cap 
almost too brilliant to look upon, the re- 
flection of the sun forming a pool of fire in 
the Pacific Ocean—that was our home, now a 
quarter of a million miles away. I watched it 
drop behind the cruel lunar peaks until only 
the faint, misty rim was visible; then even 

‘The fuel container was already on its way 
and on the correct orbit. The moon’s gravita- 
tional field would curve. its path and we 
would pass within a few hundred miles of it. 
Our job then was to match speeds by care- 


ful use of our remaining fuel, and when we 
had coupled up to the tank, pump across its 
contents. 

“But just suppose,” I said anxiously to 
Norman Powell, “that they score a direct hit 
on us! After all, the whole thing’s rather like 
shooting a gun at a target. And we're the 


“Itll be moving very slowly when it 
comes up to us, and we'll spot it in our 
radar. So there’s no danger of a collision. 
By the time it is really 
close, we'll have 
matched speeds and if 
we bump it'll be like 
two snowflakes meeting 
head on.” 

We picked up the 
signals from the fuel 
container when it was 
still a thousand miles 
away, thanks to its tiny 
radio beacon. After this 
I kept out of the way 
while Commander 
Doyle and the pilot 
made our rendezvous in space. It was a 
delicate operation, jockeying a ship until 
it matched the course of the still-invisible 
Projectile. Our fuel reserves were too slim 
to permit any more mistakes. Everyone 
breathed a sigh of relief when the stubby, 
shining cylinder was beside us. 

The transfer took only about ten minutes. 
As our pumps finished their work the earth 
emerged from behind the moon's shield. It 
seemed a good omen. We were masters of the 
situation and in sight of home again. 

I was watching the radar screen when we 
tured on the motors again. The bright spot 
representing the empty fuel container drifted 
slowly to the edge of the screen. It was the 
only object near enough to produce a radar 
echo in the thousand-mile-diameter globe 
swept by our beams. 

About to switch off the radar screen, I 


Then the pattern des 


back 2 vlan. 
missile was 


sector of space, and I waited until it had 
swept through the complete cycle, wondering 
if I'd been mistaken. But the spark re- 
appeared in the same position. I stopped the 
beam sweep so that it locked on the distant 
echo. It was just under five hundred miles 
away, moving very slowly. Then I called 
Tim, on the chance that it was a large 
meteor. 


1 


Tim thought I'd picked up our discarded 
fuel container again. But he soon saw that 
it was in a different part of the sky, and his 

“It must be a spaceship,” he said. “If it is, 
it'll be carrying a radio beacon.” 

He turned our receiver to the beacon 
frequency, but without result. Norman now 
joined us, looking over Tim's shoulder. 

“If it's a meteor,” he said, “let's hope it’s 
a nice lump of platinum. Then we can re- 
tire for life.” 


“Don't worry,” said | 
Tim, “no one’s ever 
found anything except 
iron in meteors.” 

“How big would it 
have to be to produce 
a radar echo this 
bright?” I asked. 

“You can't tell,” said 
Tim. “A spaceship 
could produce a signal 
as small as that, if seen 
end on.” 

“I think I have it,” 
said Norman suddenly. 
“And it isn't a meteor. You look.” 

He had been searching with the telescope, 
and I took his place. Against a background 
of faint stars a roughly cylindrical object, 
lit by sunlight, was slowly revolving. It was 
streamlined and had a pointed nose, more 
like an old-time artillery shell than a modern 
rocket. ‘ 

Commander Doyle stared through the 
telescope for a long time after we called him. 
Finally he remarked: “Whatever it is, we'd 
better look at it and make a report.” 

Our ship spun round in space as we began 
the course correction. The rockets fired for a 
few seconds, our new path was rechecked, 
and afteseveral shorter bursts, we began to 
edge toward the mysterious object under the 
steering jets alone. Meanwhile it was im- 
Possible to use the telescope, so when I next 
saw my discovery it was only a hundred 
yards beyond our port. 

It was a rocket of some kind. Since it was 
only about ten feet long, it might be one of 
the automatic reconnaissance missiles sent 
out in the early days of space-flight. Com- 
mander Doyle didn’t think so, because as 
far as he knew they'd all been accounted for, 
and it had none of the radio and TV equip- 
ment such missiles carry. 

It was painted a very bright red, an odd 
color, I thought, for anything in space. 
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limpsed before swam 
learly painted on the 
skull and crossbones. 


There was some lettering on the side but we 
couldn't make out the words at this dis- 
tance. As the projectile slowly revolved, a 
black pattern on a white background came 
into view, but went out of sight before I 
could interpret it. 

“I don't like its looks,” Tim Benton said. 
“Red’s the sign of danger.’ 

“Don’t be an old woman,” scoffed Nor- 
man. “If it was a bomb, it certainly wouldn't 
advertise the fact.” 

‘Then, with the thing less than fifty feet 
way, the pattern I'd glimpsed before swam 
back into view. 

Clearly painted on the slowly approach- 
ing missile was the symbol of death—the 
skull and crossbones. 

‘Commander Doyle must have seen that 
ominous warning as quickly as we did, for 
an instant later our rockets thundered brief- 
ly. The crimson missile started to recede 
‘once more into space. At its closest ap- 
proach, I had read the words below the skull 
and crossbones: 


WARNING! 
RADIOACTIVE WASTE! 
ATOMIC ENERGY COMMISSION 


all have a blood count when we get back.” 
“How long do you think it’s been up here, 
sir?” asked Norman. 
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“Not this one. But it will be when we 
report it. Good work, Malcolm!” 

I was pleased at the compliment, but still 
a bit worried that we'd received a dangerous 
dose of radiation. Luckily my fears proved 


groundless. 
We discovered, a good while later, the 
history of this stray missile. The Atomic 
Commission finally admitted the 
dispatch of a waste container in 1981 that 
had been intended to crash on the moon but 
missed. Astronomers had a lot of fun work- 
ing out how the thing got into its orbit. 


SPITE this incident, we were only a 
few minutes behind schedule when we 
swept into the orbit of Relay Station Two, 
the one over the middle of Africa. It con- 
sisted of a flat, rectangular latticework, with 
one side facing the earth. Covering this face 
were hundreds of small, concave reflectors 
that beamed radio signals to the planet be- 
neath, or collected them on the way up. 
We cautiously approached the back of the 
station. A pilot who let his ship pass in front 
of it was very unpopulai he might cause 
a temporary failure on thousands of circuits, 
while blocking the radio beams. For the 
whole of the planet's long-distance services 
and most radio and TV networks were 
routed through the Relay Stations. As I 
looked more closely, I saw that there were 
two other sets of radio reflector systems, 
aimed not at earth but sixty degrees both 
ways from it. These were handling the 


en. 


Tim maneuvered the Skylark closer. 


of the Residential Station 


beams to the other two stations. 

We spent only twelve hours at the Relay 
Station, while our ship was overhauled and 
reprovisioned. The living arrangements were 
much the same as on the Inner Station. 

We did get a brief glimpse of the main 
switch room. There were acres of dials and 
colored lights. Soft voices, in every language, 
came through the loudspeaker. We saw foot- 


ball games, string quartets, air races, ice 
hockey, puppet shows, grand opera—the 
world’s entertainment, all depending on 
three tiny metal rafts hanging in space. 

Not all the Relay Station’s business was 
concerned with earth, by any means. The 
interplanetary circuits passed through them. 
If Mars wished to call Venus, it was some- 
times convenient to route messages through 
the earth relays by high-speed telegraphy. 
Because it takes several minutes for radio 
waves to bridge the gulf between even the 
nearest planets, you can't actually talk to 
someone on another world. (Except the 
moon—and there you have to put up with an 
annoying time-lag of three seconds before 
you get any answer.) 

Our trip back to the Inner Station was 
uneventful and rather tedious. Nothing 
much had changed. Some ships had gone 
and others had taken their places. The other 
apprentices were waiting for us in the air 
lock, They gave the commander a cheer as 
he came aboard, but later there was a lot of 
good-natured kidding about our adventures. 

I'd missed the ship that was supposed to 
take me home. The plan now was to send 
me over to the Residential Station and put 
me on the regular ferry, so that I'd be going 
to earth with passengers homeward bound 
from Mars or Venus. 

I spent most of my last day aboard the 
station collecting autographs and souvenirs. 
At last everything was packed. There was 
‘one good-bye left to make. 

‘Commander Doyle was sitting at his desk, 
just as I'd seen him first. I hoped that I'd 
not been too much of a nuisance and tried 
to say so. The commander grinned. 
suppose you realize, Roy, that a good 
number of young men apply for jobs here 
and not many get them. The qualifications 
are too steep. Well, I've kept my eye on you 
and if, in a couple of years, you want to 
put your name down, I'll be glad to make a 
recommendation.” 

“Why, thank you, sir!” 

The commander propelied himself out of 
his seat with his left hand, stretching out the 
right one toward me. As we shook hands, I 
‘again recalled our first meeting and sudden- 
ly realized that, though I'd seen him every 
day, I'd almost forgotten that Commander 
Doyle was legless. 

I had a surprise on reaching the air lock. 
I had assumed that one of the ferry rockets 
was going to take me to the Residential 
Station. Instead, there was the ramshackle 
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Skylark of Space, with Tim Benton and 
Ronnie Jordan as the crew. 

‘The great revolving drum of the Resi- 
dential Station slowly expanded shead of 
the collection of domes and pressure corri- 
dors that had been my home for so long 
dwindled astern, Cautiously Tim brought 
the Skylark up to the axis of the station. 
Big jointed arms drew us slowly in until 
the air locks clamped together. 

“Well, so long,” said Ron. “We'll be see- 
ing you again. 

“I hope so,” I said, wondering whether to 
mention Commander Doyle's offer. 

I shook hands with them both, the doors 
folded back, and I went through into the 
flying hotel that had been my neighbor for 
so many days. 


T WAS late in the “evening” when I 

arrived aboard the Residential Station, 
‘Time here was geared to the cycle of nights 
and days down on earth. Every twenty-four 
hours the lights dimmed, a hush descended, 
and the residents went to bed. The sun might 
be shining, or in eclipse behind the earth'~it 
made no difference here. 

‘My room was just large enough to hol: 
bed, a chair and a washbasin. It was' 
strange to see flowing water again that 
first thing I did was tum on the tap 
watch a pool form in the basin. 

That first evening I spent enjoying a 
experience only gravity could make possi 
ble—taking a real bath, in water which didn’t 
try to turn itself into a giant drifting rain- 
drop. 

I didn't sleep well my first night under 
gravity, even though I weighed only a third 
of what I'd been accustomed all my life. 
Breathing was difficult, and I had un- 
pleasant dreams about climbing a steep hill 
with a load on my back. At last, however, 
I managed to doze off until a steward woke 
me for breakfast. 

When I had dressed, I started to explore. 
The first thing to get used to was the fact 
that the floors were all curved. The reason 
for this was simple enough. I was on the 
inside of a giant cylinder that slowly turned 
on its axis. Centrifugal force, the same force 
that held the station in the sky, held me to 
the side of the revolving drum. 

If you walked straight ahead, you could 
go rigbt around the station and come back 
to where you started. At any point, “up” 
would be toward the central axis, 

The station wasn’t a single cylinder, but 
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‘There were some small shops on the “Two- 
‘Thirds Gravity” deck, and I was exploring 
these when some Martian colonists came in. 


“No,” I answered. “I've just come over 
from the other half of the station.” 
“I'm John Moore,” the other said. “It's 


t's right. I'm coming home to go to 

1.” 

‘sounded strange to hear that phrase 
home” feom someone who'd never 
on earth. 


Station I spent most of my time 

John Moore. We had so much to talk 
that the hours spent waiting for the 

passed quickly. Life on Mars was as 
to me as life on earth was to him. 

had a fine collection of photographs 
the great presoure-domed cities and 
deserts. 


fore you could go down to earth, you 


decks. So once again I went down one of 
those curving stairways, my weight in- 
creasing with every step. When I had reached 
the bottom, my legs felt very weak and wob- 
bly. I could hardly believe that this was the 
normal force of gravity under which I had 
passed my whole life. 

John had come with me, and felt the strain 
even more than I did. This was three times 
the gravity of his native Mars, and twice 
Thad to stop him from falling as he tottered 
unsteadily about. The third time I failed, 
and we both went down together. For a while 
we sat on the thick rubber flooring (the de- 
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signers of the station had known where it 
would be needed!) and got up strength for 
another attempt. This time we didn't fall. 

‘There were nearly fifty passengers crowded 
into the “One-Third Gravity” floor waiting 
to disembark by the earth ferry. This was 
the biggest spaceship I had ever been inside. 
There was one large cabin for the pas- 
sengers, with seats in which we were sup- 
posed to remain strapped during the trip. 
We waited nearly an hour before everyone 
was aboard and the luggage stowed away. 
‘Then the loudspeakers told us to stand by 
for takeoff. 

Three sharp notes gave us the last warn- 
ing. Five seconds later the motors opened up 
gently, quickly increasing power to full 
thrust. I saw the Residential Station fall 
swiftly astern, its great, spinning drum 


ee i NOR a er treed, 
steering jets at the wing tips. From where I 
sat I could see the short columns of mist 


We were still almost five hundred miles 
above the Equator, moving at nearly 


‘below, all in silence as we raced overhead. 
“A tropical storm,” I said to John. “Do 
you ever have anything like that on Mars?” 
“Not with rain, of course,” he answered. 
“But sometimes we get bad sandstorms. 


“Oh, yes, the sand gets electrified.” 

The storm was now far behind us, and the 
Atlantic lay smooth in the evening sun. On 
the horizon I could see a band of shadow 
swiftly approaching as we hurtled into twi- 
light. In mid-Atlantic we lost the sun, and 
at almost the same moment heard the first 
whisper of air along the hull. 

‘Tt was an eerie sound that made the hair 
tise at the back of my neck. After the 


—e 
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silence of space any noise seemed wrong. 
But it grew steadily from a faint, distant 
wail to a high-pitched scream. More than 
that, it was tearing at the ship, slowing it 
down. There was a faint but steadily in- 
creasing tug from our straps. It was like 
sitting in a car when the brakes are being 
slowly applied. 

We were no longer in a spaceship but an 
airplane. I was looking out into the darkness 
when I saw a faint red glow beneath me. 
At first, because there was no sense of per- 
spective or distance, it seemed at an im- 
mense depth below the ship. I could not 
imagine what it might be. Then I realized, 
with a shock, that this ominous red glow 
came from our wing. The heat of our pas- 
sage through the atmosphere was turning it 
cherry red. 

I stared at that disturbing sight for 
several seconds before deciding that every- 
thing was quite in order. Nevertheless I was 
glad when we emerged into daylight once 
more. The glow was no longer visible. 
Besides, the sheer splendor of the sunrise, 
which we were approaching at ten thousand 
miles an hour, took away all other sensa- 
tions. 

A cluster of lights along the coast of East 
Africa told us that we were heading out over 
the Indian Ocean again. By now the pilot 
would be coming down the radio beam. 


NEXT MONTH .. . 
Porutar Science MonrHty will tell you 


the fi hota man-made things to scout plane- 
tary space. 


I never knew the actual moment when we 
touched down. At one instant we were still 
airborne, at the next the lights of the run- 
way were rolling past as the ship slowly 
came to rest. I was back on earth. 

‘We moved slowly away from the ship 
toward the waiting transport vehicles, I 
looked up once more at the starlit sky. John 
Moore was waiting patiently behind me, 
clutching the door handle of the bus. He saw 
me looking up and followed my gaze. 

But he was staring into the cast, where 
the first hint of dawn glowed. Among the 
stars was a brilliant ruby beacon—Mars. 

I stared into that beckoning light and 
knew that I was going to disappoint Com- 
mander Doyle after all. The space stations 
were too near home. My imagination had 
been captured by that little red world glow- 
ing against the stars. When I went into space 
again, the Inner Station would be only a w 
milestone on my outward road. END 


He was staring into the east, where a ruby beacon glowed. Then I knew the space stations 
were too near home, and only a milestone on the road to the stars. 
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We’re going 


Ever own—or drive. If you did, you 
probably are still amusing your friends with the story 
about some funny experience you had with it. Maybe 

our story would amuse other readers of PopuLaR 
Beamecx Monruty, too. 


7! 
person who sends inthe beat one by Ai voi abs 
who sends in the one uf 1, we al 
ive away the 1925 Model T we bought es practically junk, 


restored to perfect running order, and told about in a series 
of articles last February, March and April. 


Your story of “My Funniest Expe With a Model 1” 
should be written—preferably typewritten—on one side 
of a le sheet of paper. We expect to get too many to 
acknowledge or return the ones we don’t use. But if we 
print yours, you'll get a check for 10 bucks—and maybe 
our Model T. 


Send it in—by August 1—to 
SCIENCE MONTHLY, 353 5 
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Home, James—in an MG 

Ir THar looks like a limousine that shrank, 
you're close to right. Actually it is an MG 
customized into a landaulet. The rigid top 


All-in-One Window Washer 

Fu. this plastic 
flask with a cleaning 
nt and the liquid 
seeps through a felt 
pad at one end to do 
a fast window-w 
ing job. A squeegee at 
the other end_ strips 
the glass dry. There's 
no pail to lug, no cloth 
to wring out 
301 S. 7th St., 
apolis, sells it. 


Watch Keeps Tabs on Race Cars 

A New Swiss watch for sports-car fans 
does a lot more than tell the time of day. 
It's al pnd stop watch; checks car 
speed over a measured 
mile from 41 to 120 
mp-h,; ords the 
elapsed time for a 
day's run up to 12 
hours: and has a spe- 
cial unit counter to 
record the gallons of 
gas used ona trip, The 
uto-Graph is sold in 
the U.S. by 
crombie & Fitch, 


Bese 


shelf 


er the seats. 


but a shield 
Plastic 
windowed side curtains snap on to button 
the car up completely in bad weather, ‘The 
whole works lifts off for sport driving. Fred 
Strauss of Richmond Hill Auto Top, Ne 
York City, built the unit for Bob Rischarde 
of the Bronx. 


covers only the packag 


can be unrolled to cc 


Drill Powers Grain Elevator 

A raraer can hang up the shovel and do 
a lot of scoop work with a new grain ele- 
vator run by a %-inch electric hand drill. 
The long conveyor tube has a worm at one 
end that digs in and moves 400 bushels of 
shelled corn or grain seed in an hour. De- 
signed by the Tri-County Mfg. Co., Taylor- 
ville, Ill, it is now undergoing farm tests. 
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River Speedometer 


WADERS AND “FISH ROD” e 
ment used for measuring the fl 
a really small stream—such as the Kas- 
kaskia River, neur Bondville, Ml. 


p- 
of 


bt 


AERIAL CABLE-CAR RIG, set up for job, 
carries engineer measuring the speed 
of Salt River near Chrysotile, Ariz. 
Readings must be made every 50 ft. 
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Aids Flood Control 


F YOU come across a gent leaning over 

a bridge rail dropping what looks like 
baby torpedo into the river below, don’t 
bother to holler for the FBI. He's not a 
dangerous saboteur, but a government scien- 
tist trying to find out how much water is 
rushing to the sea. 

Take a good look at his “torpedo” and 
you'll find it is solid lead, with instruments 
sprouting from its back. It reports depth 
and current speed. Since the river width 
is known, it’s easy to figure how much 
water is moving past every hour. 

This is vital information, not just to 
trout fishermen but to a lot of other people. 
Engineers must know water flow to plan 
flood-control work and power dams. 
“must know how much irrigation v 
count on. River pilots must figure channel 
depths ors must plan for drinking wa- 
ter, utility men must reckon the head ready 
to turn generators. And industry gulps 
water for everything from steel to whiskey. 


Taking Water Inventory 


To meet all thes 
Geological Surves 


demands, the U.S. 
is taking inventory on 
our water resour Stream heights are 
gauged automatically at 6,500 points. Since 
the men with the lead torpedo make tables 
showing the current speed that goes with 
each water level, you can figure how much 
water is moving just from the level alone. 

The heavy lead torpedo carries instru- 
ments to the right depth and holds them 
against the current. The gauge looks like a 
wind gauge, but its whirling cups measure 
moving water instead of air. Every fifth 
whirl they send a click over a telephone 
line to the earphones of an operator above. 
He measures the water speed by counting 
the clicks in a given time interval. 

As shown in the accompanying pictures, 
the survey men use all sorts of gear to get 
their torpedo to water. But they're proud- 
est of their newest rig—the truck-mounted 
crane at top of facing page. END 


ae 
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Single Arch Supports Rainbow-Shaped Model Bridge 
Lixe a man straddling a stream, the foot- is suspended. Winner of a design contest, 
bridge above spans the Rhine-Herne Canal and claimed to be the first single-bow bridge 


in Germany. A single footing at each end ever built, it is the model for a larger span 
supports the arch from which the walkway to be erected in Sweden. 


ae Germans Make 


just 
like a full-size car, each front 
wheel turning on its own pivot. { 


II-metal ch 


assis has a trans- 


a bumper like a coweatche: 
take care of head-on col 
The drive is pedomatic—the rear 
-driven by a foot 
ped with a hand 
nd rolling on wire wheels 
like the big foreign sport cars, 
the little runabout sells, in Ge 
many, for about $45. 


That’s Not Salami 

You can fre this new 
chemical ice in refrigerator 
(left), then use it to keep 
picnic food cold. Called 
Sno-Gel, it thaws to a jelly. 


Two-Way Flash 

A sew flashlight bulb 
made by GE has two fila- 
ments that can be turned 
on independently to throw 
_A 4 spot or flood of light. 
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New Magnesium Car 
Is Lighter Than Plastic 


British sports-car body is rigid as steel, less than half the 
weight of plastic, and can be built on today’s assembly lines. 


By William McGaffin rector of Essex Arrow, Ltd., in England 


¢ last July, Cross has been driving a 


I UNTING for somethii ighter than car with a magnesium body 
steel, American car makers are tak- An old hand at designing and fabricat 
ing a growing interest in plastic bodies. ing magnesium products, Cross made 
But they are overlooki nt sas tanks and other aircraft parts of the 
lightweight wonder metal for British 


ter bet,” says R. J. Cross 
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MAGBODY CAR in background coabd. Fayed 
from Maine to California on 150 gallons of 


Spitfires during World War I. Now his 
plant at Gravesend is turning out prod- 
ucts ranging from hush-hush defense 
items to hospital beds. 

Cross believes his magnesium car body, 
which he calls the S-X Magbody, is the 
only one in existence. But he is sure 
that there will be a lot of them around 
in days to come. 


Uses Mercury Engine 


The S-X Magbody is the result of 15 
months of experimental study and de- 
Without doors it weighs a mere 
132 pounds. A similar shell, made of 
steel, would tip the beam at 528 pounds. 
No exact figure can be given for a com- 
parable plastic body, but Cross says re- 
inforcing members would put the weight 
about halfway between steel and mag- 
nesium. 

Cross mounted the S-X Magbody on a 
conventional Allard chassis powered by 
a Mercury engine. The car has a 12-inch 
wheelbase, a bumper-to-bumper length 
of 16 feet, and is 69 inches wide and 56 
inches high. Its total weight, including 
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-cast steel. 


kas which this featherweight magnesium tank 
‘store for a British flying boat, 


numerous accessories, is 2,683 pounds. 

That makes a relatively small differ- 
ence in over-all weight between the S-X. 
Magbody car and one with a plastic or 
steel But Cross says this is only 
the beginning. He is certain that in time 
we will see an engine and chassis made 
of magnesium too. He points out that 
American manufacturers are already ex- 
ploring the possibilities of making gear- 
boxes, back axles and differential hous- 
ings of magnesium, and that, section for 
section, it is cheaper than cast iron or 
By substituting magnesium 
wherever possible, Cross figures, a car 
the size of a Cadillac, weighing from 
4,000 to 5.000 pounds, could be pared 
down to 2,500 pounds. 

Cross feels that both in England and 
the United States there is too much op- 
timism over plastic car bodies. He main- 
tains that a magnesium body is not only 
practical, but lighter than an equally 
strong plastic body. 

“True,” he points out, “plastic would 
be approximately 15 percent lighter than 
magnesium on a section-for-section basis. 


But you can’t produce the same sections 
in both. With plastic you don’t go below 
one-tenth of an inch on large, unsup- 
ported panels without using heavy re- 
inforcing material. On the other hand, 
magnesium lets you use .032-inch thick- 
ness. 

In cost, he adds. the magnesium body 
can compete with plastic and might 
prove cheaper. Magnesium ingot sells 
at 25.4 cents a pound. and car-body 
gauges range from 50 cents to $1.20 a 
pound in the United States. Reinforced 
plastic runs from 50 cents to as much as 
$1.75 a pound. 

There are other things to consider. The 
auto industry's craft practices could be 
switched over to produce magnesium 
bodies with only minor changes, Cross 
says. Plastic molding and thermosetting 
techniques, however, would call for rad- 
ical changes in equipment and person- 
nel. 

Cross believes that, design for design, 
there would be little difference between 
the crash-resisting properties of a plastic 
and a magnesium body, but on a 
strength-weight basis the magnesium 
body should have an edge. 


Less Weight Means Quick Stops 


With the new alloys now available, he 
argues, a magnesium body should suffer 
less damage in a collision than a steel 
one. Not only would the lower weight 
of a magnesium body make it possible to 
stop a car more quickly; the metal itself 
would be more rigid than the light-gauge 
steel now used. 

Cross isn’t worried about magnesium 
supplies keeping up with mass-produc- 
tion demands. American car makers have 
pointed out that in 1951 magnesium pro- 
duction was only 40,000 tons, compared 
to 105 million tons of steel. He answers 
that magnesium is only one-fourth as 
heavy as steel. Car-body manufacturers 
can’t take full advantage of that, but they 
can consider 40,000 tons of magnesium 
the equal of 120,000 tons of steel. What's 
more, given the incentive, primary pro- 
ducers of magnesium could expand pro- 
duction from five to 10 times. END 


Plastic Straw Taps Vitamin C 

Tuene’s no dribble when you plunge the 
tip of this plastic Sip-Stik into the blossom 
end of an orange, lemon or grapefruit, and 
sip the juice through the straw. Unlimited 
Design, NYC, makes it. 


Sliding Sun Visor Aids Pilots 

Guane-nepucixe plastic visors. which can 
be moved quickly from one spot to another 
on a monorail track above the cockpit wind- 
shield, are being installed on United Air 
Lines’ Mainliners and Cargoliners. 
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The File Clerk Gets a Lift 


‘Trus file clerk does all her work sitting 
down. A hydraulic lift raises desk, chair 
and clerk as high as five feet alongside 
the circular file. The unit also rolls for- 
ward or backward. The Wassel Organ- 
ization, Inc., Westport, Conn., makes it. 


Power Stick Fells Trees 


A oxe-cyttnpen engine drives a 12- 
inch chain saw to cut down trees up to 
five inches in diameter. An interchange- 
able cutting head converts the tool to a 
power scythe for mowing weeds. Hoffco, 
Inc., Richmond, Ind., is the maker. 
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How You'll Fly — 
in 1975 | 


HEN you buy a flight ticket in 1975, 
you will step aboard a transport with a 
long, slim fuselage and wings so far bi 
that they look almost like extra-large ta 
surfaces. And you will fly almost as fast as 
sound. 

Military aircraft, too, will change drasti- 
cally. Interceptors and bombers—those flown 
by human pilots—will streak to their targets 
at velocities much faster than sound. And 
even these swift jets will give way to rocket- 
powered missiles that can hit an enemy on 
the other side of the sea 

What you see on these pages are dramati- 
zations of the shapes to come—dreamed up 
by Consolidated Vultee experts, But engi- 
neers generally wrap their dreams around 
a hard core of fact. Ten years ago, super- 
sonic speed, now commonplace, was only a 
gleam in an optimistic engineer's eye. 


So 


Dorr DELTA-WING PLANE ever flown, the 
"924, above, was forerunner of ti 


oa i tor. It appears 
poral ae dips easme 


bk 


TODAY'S INTERCONTINENTAL BOMBER can fly 
feast around the world. Power from 


ton engines for short bursts 
ie Relepito eningsfoy short burst 


GIANT DELTA-WING SEAPLANE, shaped like a 
the dream design that Consolidat- 
neers expect will suppl 
nyair 340 for passenger serv 


pres- 


supersonic flight. External gin- 


appeared. 
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ALL TOMORROW'S MANNED BOMBERS may be 

ropelled by jets alone. Unlike the B-36 at 
[iftsome may be able to take off and eit down 
‘on land or water. 
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9, AIRLINER 


1e future would have a jet en- 
ical stabilizer as welll ax i ea 
ly swept wines, but is plann 
not supersonic, speeds. 


transport of 
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‘of the sha 
for near-so1 
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INTERCEPTOR MISSILE with larg 
would pern 
coming bomber. Gi 


at speed of several th 


' 
oe CSS ee 
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GUIDED MISSILE able 10 cross an ocean may re- 
place bomber aircraft. Wings may disappear 

pletely and fins operated by electronic 
guide missile to target. 


brai 


eecececeeeccceceececeeee( 
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Champ Gas Savers 


Show How to 


Run Your 


They've got a quick formula for matching a light car against 
a heavy one—and a bag of driving tricks for boosting mileage. 


By Andrew R. Boone 


IELLOW from Detroit _ recently 

wheeled a new Ford six 1,206 miles 
from Los Angeles to Sun Valley, Idaho, 
on less than 45 gallons of gas—27 miles 
to the gallon. 

How close can you come to getting 
that from your bus? 

Not very close, probably, for this fel- 
low's light-footed performance won him 
first place in the carefully staged annual 
Mobilgas Economy Run. His car was 
tuned up like Fritz Kreisler’s fiddle, and 
he had driven the exact route ahead of 
time—mapping every stop light, plotting 
the pitch of every slope, planning just 
how he'd drive every mile to squeeze the 
last ounce of push from every thimble- 
ful of gas, 

Without figuring things quite that fine, 
you can have a lot of fun—and maybe 
learn something that will save money— 
by staging your own economy run. 


SWEEPSTAKES WINNER Les Viland in Ford 
six saves gas coasting downhill in Idaho dur- 
ing drive to victory in Economy Run. 
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For tips on how to do it, I rode along 
on this year's Economy Run—a 27-hour 
grind, strictly refereed by the American 
Automobile Association, that carried 26 
cars into four states and over five moun- 
tain crests in three days at an average 
speed of close to 45 miles an hour. 

All cars in the run were stock ’53 four- 
door metal-top sedans with front-wheel 
tread of at least 53 inches. Picked by the 
AAA without warning from salesroom 
floors, warehouses and assembly lines, 
they were entered in four classes, known 
in the industry as low price, low medium, 
upper medium and high, plus a special 
class for lightweights. There were also, 
for the first time, separate divisions for 
overdrive and automatic transmissions. 


Figure It on Weight 


AAA experts know you can’t match a 
heavy car against a lightweight on 
straight gas mileage. The light car would 
take the honors. So they match all on 
the basis of weight. Formula: gross ve- 
hicle weight in tons (including load al- 
lowed for gas and oil, driver and his 
relief, and two Caltech engineering stu- 
dents acting as AAA observers) times the 
official mileage divided by gallons of fuel 
consumed, The result is called “ton- 
miles per gallon.” 

In staging your own economy run, 
you'll want to find out two things: your 
‘own car's mileage and how it stacks up 
against neighbor Jim Jones's snappy 
new job. 

Figuring car mileage is a cinch. Fill 
“er up, clear to the top of the neck. 
Make a note of the speedometer reading. 
Keep tabs on gas purchased through a 
half-dozen refills. On the last filling, 


level off again at the top of the neck. 
Add up the gallons purchased (not count- 
ing the first complete fill). Subtract the 
starting from the finish mileage. Divide 
the miles by the gallons burned. You've 
got the average car miles per gallon. 
But a run requires competition. Jim's 
new car may be larger or smaller, heavier 
or lighter. That's where ton-mileage 
comes in. Compute the results just the 
way the AAA calculates the figures. 
This procedure is simple, too. Both of 
you fill up at the same station. To make 
the competition as good a test as the 
pros’, keep refilling until both of you 


TO MATCH YOUR CAR 
Then compare gas m 


have covered about 1,200 miles, in town 
and on the road. 

For accuracy, top off your tanks at the 
same station, alongside the same pump 
island, pointing in the same direction. 
At start and finish, jump up and down on 
the rear fenders. That will discharge air. 

Say you're driving a Ford V-8 Crest- 
line. It hits the scales at 3,400 pounds, 
full of gas and with you at the wheel. 
Jim’s pushing a Chrysler New Yorker— 
4,200 pounds, including Jim and fuel. At 
the end of the test, you each multiply 
actual gas mileage by car tonnage. Sup- 
pose Jim averages 15 miles to the gallon: 
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JOCKEYS WEIGH IN for Mobilgas’ Economy 
Run. Each car carried driver, relief driver, 
two AAA observers—and enough lead weight 
in trunk to bring its total load to 750 Ib. 


PHYSICAL CHECKUP: Technical supervisors test 
wheel alignment of Nash Ambassador before 


start of run. Seventy seals on engine and 
mechanical parts barred tampering en route. 


15 miles times 2.1 tons gives him a ton 
mileage of 31.5. To beat him, you've got 
to get 19 miles to the gallon: 19 times 1.7 
tons equals 32.3 ton miles. 

Whether you beat Jim depends partly 
on what shape your cars are in, but more 
on how you drive. 

“Driving the road ahead may be an 
oldie,” says Tom Frost, this year’s referee, 
“but it's important.” 

“Where possible,” Frost adds, “plan 
your approach to traffic signals to avoid 
shifting or stopping. Drivers on the 
Economy Run stop-watched traffic lights 
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How They Ran 


MAKE E MILES TOW-MI. 
MODEL DRIVER PER GAL. PER GAL. 

LOW PRICE (Standard & Overdrive) 

*Ford 6 27.0335 56.7028 

Studeboker Chempion 26.8622 50.8770 

Ford Mainline 8 Bill Hooks 22.5183 48.5494 


Rolfe S. Lowden 
Eddie Bishop 
Pete Novotny 


Hudson Super Jet 47,9825 


LOW PRICE (Automatic Drive) 


Hudson Jet Joe Ricketts 22.0575 42,4606 
LOW MEDIUM (Standard & Overdrive) 
Dedge V-8 Donny Eomes 23.4189 52.8565 
Mercury Monterey Bill Stroppe 23.1554. 52.5629 
Studeboker Commonder Dick Griffith 24.8080 50.9767 
Studeboker Lond Cruiser C.F. James 23.3962 49.7755 
LOW MEDIUM (Automatic Drive) 

Cruiser Clorke Senders 22.8885 49.3476 


Lee Homer 
Robert J. Steiner 1 


45.1229 
41,5221 


Nosh Stotesman 


UPPER MEDIUM (Standard & Overdrive) 


Noth Ambowsador 22.5457 51.9140 
De Soto Firedome V-8 20,9209 50.9843 
Koiser Monhotion Horry Greenwell 22.2707 49.0847 
Pockord Clipper es Botts 18.6737 45.2838 


UPPER MEDIUM (Automatic Drive) 
21.1156 


HIGH PRICE (Automatic Drive) 


Lincoln Copri Clay Smith 19.9416 
Chrysler Imperial John Gerfen 17.2909 
Chrysler New Yorker dim Ickes 17.7479 


SPECIAL LIGHTWEIGHT CLASS 
Heney J Corsi Woodword 5, Bell 28.2567 
Noth Rombler Super Pierce Venable 25.3740 


22,2069 


49.5768 


‘Averooe—All Cors 
+ Sweepstohes Winner 


** Got off course and rar out of 


wees 


in a score of towns and knew to the sec- 
ond their timing sequence. That saved 
better than a mile to the gallon in traffic.” 

“Shifting,” says Art Pillsbury, chief 
steward for the AAA, “should be fairly 
precise. With manual gearshift, change 
from first to second as soon as you're 
rolling, into high by 10 miles an hour. 

“Probably three-fifths of the cars now 
have automatic transmissions,” he said. 
“You can’t rush the shifting here, These 
transmissions shift naturally at certain 
speeds, say seven, 14 and 24 miles an 
hour. Just lift your foot slightly one mile 


an hour above each speed. Kicking the 
throttle down may cause down-shifting, 
which you need only in passing or hill 
climbing.” 

How you go up and down a hill can 
make an enormous difference. 

“The proper way,” you learn from Earl 
Cooper, steward, “varies with the kind 
of transmission. Generally, go just fast 
enough to clear the crown at 20 miles an 
hour, make up the wastage by barely 
cracking the throttle downhill. That's 
the mileage that costs little. One car in 
the Economy Run got only seven miles 
a gallon up one grade, but 95 miles a 
gallon down the other slope. 


Drives Barefoot 


“We hear funny things about drivers 
in the Run,” Frank Verbeck, technical 
committeeman, told me. “Such as the 
man who sandpapered his foot and drove 
without shoes. You need no such stunt 


to keep the foot pedal steady. Just sit . 


WHAT'LL SHE TAKE? Contest officials carefully 


measure gasoline capacity of Studebaker 
Land Cruiser. For an informal economy run, 


comfortably, with the seat adjusted for 
your length, and rest your foot easily on 
the throttle. Keep the linkage smooth 
and properly adjusted so you can make 
short throttle changes. Rest some weight 
on the heel to avoid pumping when you 
strike a bump.” 

“Sometimes it pays to pour on the 
coal,” warns Frank Elliott, another tech- 
nical expert. “If you have to drop down 
a gear on a mild hill, accelerate at full 
throttle in the lower gear, then shift up 
again. That uses less gas than climbing 
| the way at a slower speed. In cars 
with overdrive, some of the pros prefer 
second gear in overdrive instead of con- 
ventional third when things get a little 
too steep.” 

‘Those are tips from the experts. If 
your own results fall too far short of 
theirs, take the old bus in for a tune-up. 
It will save you money not only at the 
gas pump but in future repairs on a car 
that isn’t running its best. END 


you can figure gas consumption by filling up 
at the start and keeping track of what you 
have to add to finish up with a full tank. 
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From Flatbed 
to Home Trailer 
in 30 Minutes 


land cruiser. 


TRAILER-DOCTOR MALONE start 
erations which will con’ 
First the uti 


YOU own a utility trailer, you've prob- 
ably played with the idea of a demount- 
able top that would turn it into a cabin on 
wheels for vacation trips. Al Malone, a Los 
Angeles trailer-designer, has carried that 
idea a notch fartl His between-wh 
flatbed trailer becomes a full-width land 
ser in half an hour. 

To provide the broadened base for his 
knockdown house trailer, Malone removes 
the sides of the utility box and mounts a 
ecial floor above the regular deck. To 
he attaches five plywood wall sections, 
choring them with a roof which doubles as 
storage case for the other parts. Into this 
room—more than six feet high, seven feet 
wide and 12 feet long—go a kitchen unit and 
a double bed. The stove and cabinet sec- 
tion usually is mounted before the sides are 
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set up, but the bed can be eased into posi- 
tion just before the rear wall is attached. 
Complete, the outfit tips the beam at 1,300 
pounds. 

A convertible trailer model based on 
Malone’s experimental design is now being 
sold by the J. H. Walker Co. Its several 
plywood sections are put together elec- 
tronically, using high-powered dielectric 
heating to speed the curing of glued joints. 
The dual trailer combination, which costs 
$990, f.0.b. Los Angeles, draws attention 
wherever it is shown, But Malone has a 
word of warning for prospective buyers. 

“Folks get curious,” he says, “when a 
house disappears in its tracks or grows out 
of a flatbed in 30 minutes. Already I've had 
quite a lot of explaining to do to the home- 
town cops.” 
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CABINETS 


PS. 


Last minute news 
& notes... 


“PERHAPS THE MOST SENSATIONAL ar- 
chaeological event of our time” is 
what Jordan's Director of Antiq- 
ities, G. L. Harding, calls the 
recent discovery of about seventy 
2,000-year-old Biblical scrolls in 
a cave near Jerusalem. They include 
19 books of the Old Testament. Arab 
shepherds unearthed them not far 
from another cave where a Bedouin 
found ancient scrolls in 1947 

(PSM, Dec. '51, p. 98). 


ARTIFICIAL LIGHTNING CRACKS WALNUTS 
for a growers’ cooperative in Port- 
land, Ore. A 65,000-volt, 5,000- 
ampere bolt shatters the shell but 
doesn't harm the meat. 


ELECTRICITY STOPPED A RIVER from 
flooding excavations for a power 
plant at Essexville, Mich. Current 
was sent between 50 banks of posi- 
tive and negative rods sunk into 
the ground. This stabilized the 
silty soil and prevented infiltra- 
tion of river water. The system 
was invented by a German, Dr. Lee 
Casagrande, now at Harvard, and was 
first used during construction of 
U-boat pens in World War IT. 


IF YOU RAN OUT OF GAS last year, 

you had plenty of company. The AAA 

Says 1,272,000 of its trouble calls 

last year were for that reason 

alone. But tires and batteries 

caused most breakdowns (see chart). 
THE AAA 
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NO GAS WRECKS STUCK TOW IGNITION BATTERY TIRE 


Tzraoe aves se23000 <zotee Sesio00 wae neeee 
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WHY THEY CALLED 
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ROUTINE LIE-DETECTOR TESTS at the 
Oak Ridge atom plant have been 
stopped. The AEC says the cost in 
money and employee relations out- 
weighs any advantages, finds no 
proof that the instrument can catch 
spies. The lie detector will still 
be used in special cases, however. 


SYNTHETIC OIL has made it possible 
to put jet engines of unprecedented 
power in our latest warplanes. 
Already in use, the Standard Oil 
development lubricates engine bear- 
ings and gears at temperatures 
above 450°, which would quickly 
boil away conventional oil under 
high altitudes’ reduced atmospheric 
pressure . . . Tubeless tires, 
like those sold for cars, are now 
in use on jet planes and heavy 
trucks . . . RAF student pilots 
may start on_jets right from the 
beginning. Reason: jet flying is 
so different that trainees waste 
much time unlearning piston-engine 
techniques. 


SOAP BOX DERBY RACERS will compete 
Aug. 9 in Akron for the highest 
stakes in the 16 years the contest 
has been held. Top prizes include 
$15,000 in college scholarships. 


BRITISH ATOMIC ARSENAL includes 
four different weapons, according 


to a London newspaper. They are a 
rocket warhead, torpedo, artillery 
shell and guided bomb .’. . High- 


Scheol science students may soon be 
using radioactive atomic materials 
in lab experiments--one supply 
firm plans to market special sam- 
ples of limited, harmless radio- 


activity . . . Human cancers can 
now be kept alive in rats, an 


achievement expected to speed tests 
of new cancer treatments. 


ENGINEERS NOW FIGHT CORROSION on 
ship bottoms the same way they do 

it in home hot-water tanks--with 
magnesium. Three tons of the light 
metal bolted to the bottom of a 
tanker are reported to have kept her 
80 percent corrosion-free . . . 
Transistor car radios are foreseen 
by GE engineers, who point out that 
they would work directly off auto 
batteries, eliminating need for the 
vibrators now used. 


The Sditore 


MECHANICS 


and 


HOMEBUILDING 


You can put up this 
wood “pup tent” ina 
couple of days’ easy 
work. It won't cost 

a fortune, either. 


HOUSE. 
ood 


es 
as headquart 


You'll find dozens of uses for 


— op 


here's never quite enough space fo 
er wagons, yard furni- 
things. 


After firewood is 

uutdoors to soak 
up water. be room in the 
hut for your garden tools, too. 


Please turn page for how to build it. 


Playhouse, woodshed, 
bike ge or tool house— 
what do you need? This 

portable “‘tent” fills the bill. 


WE MERE talkin 
ects one evenin 
want a playhouse 

And while 


out building. proj 

d Philip said, “I 

Philip is four 

you're at it 

need a place to store summer fur 

1 to put the children’s bikes.” 
need a woodshed 


my wife chimed 


niture 
We al 
My wife 


I murmured 
1 moment. “Well,” she 
1 a little building 
Make it so it can 


ed too—if we want to. 
“Wow!” I replied. “Who do you think I 
am? Frank Lloyd Wright? 
My wife gave me a long glance. “No. 
Not quite. But haven't you learned any 


hing from Poputan Scrence? 


4 
TWO SIDES of 
gether at th 


So I started doodling 
They looked 
portable, eh? 

apt to talk to myself 


th sketches of 


outbuildings, 
“Should be 


stress Tam 


In times of 
“Well, 


tents are the most portable shelters I know 

Something like a little electric-light bulb 
flashed in my brain. 

“Eureka!” I shouted. “How about a 
building shaped like a tent, like a big pup 
tent maybe, that would be hinged at the 
top with big strap hinges and sit on a plat- 
form placed on concrete piers? Then if I 
wanted to I could just fold the whole 
thing up and take it away-like an Arab. 


Yeah,” said a doubting little voice inside 
me. “You and three piano movers maybe! 


n 
 galvaa- 
bau. 


I used redwood two-by-threes for the 
and made the floor and one end from 

siding, The flooring is 
and random length, as well) 
I got it at a bargain price by shopping 
lumberyards. I spent a little over $40 for 
the complete job, 

My family liked the building and it was 
portable, just as I'd planned. We christened 
it “The Hut 

“There's just one thing, dear,” said my 
wife. She put a fing ad 
knew what was coming. “It's much too nice 
© keep wood in. 


redwood rustic 


random width 


one cheek 


So I'll have to build another END 


RIDGE CAP is two 5! lengths of alum 


Record Caddy 


Ti 


HIS record eee not only follows your 
oungster wherever she goes, but it 
makes it a lot easier for mom to pick up 


after her, too. The wheeled cart rolls easily 
from room to room and holds a small phono- 


vy 


RECORD CADDY keeps phonograph out from under 
little feet as well as big ones, stores records neatly 


where they won't get lost or broken. 
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Totes Phonograph 


The young music lover’s mother will like 
this cart, too, for it makes cleanup easier. 


graph and enough records to provide any 
young music lover with hours of happy 
listening. When cleanup time comes, it's an 
job to slip the records back on the 
, coil up the cord on the cleat at the 

rear and wheel the cart back to the 

bedroom or out of the way in a 

closet or 

The 7% 
right for the 45-r. 
78-r.p.m. children’s records 
10” records, make the shelves 
high and deep. 

Sides and shelves. These are 
made from either %” plywood or 
pine. Cut out the sides first, sloping 
the fronts and rounding the tops as 
shown. Run a ki” rabbet along the 
inside rear edge of each piece to 

ake the back. 

The shelves have a 45° bevel at 
the front and are fastened to the 
sidepieces with glue and counter- 
sunk wood screws. Rabbet the un 
of the lower shelf to ti 
“high base facing that runs 
across the front. The base, in turn, 
is beveled to fit the slope of the 
shelf, Use glue and finishing nails 
to get a tight joint between the 
shelf and the base. 

Assembling the backs. Both 
the inner and outer backpieces are 


I made are just 
.m. and small 
For 
17 


Cams Keep Glue Job Square 

Hene is what I believe is just about the 
simplest way of gluing picture frames and 
small boxes and having them come out 
square. The two cams not only keep the 
frame square against the blocks but they 
exert pressure into the joint, thereby as- 
suring a good glue job. 

The wing nuts are turned down tight 
after the cams have been swung against the 
pieces of scrap wood that prevent marks on 
the frame.—Ivan F. Vap, St. Paul, Minn. 
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27 AUOBER CASTERS 


4” plywood. Put the inner one on first, fit- 


ting it snugly between the sides and 
it to the rear edges of the shelves and to the 
cleat under the top shelf. 

Before putting on the outer back, bore a 
1” hole in it just above the top shelf for the 
player cord, and fasten on the wood cleat 
for winding up the cord when it's not in 
use. The back is ther glued and nailed into 


Casters make wheels, Four 2” rabber- 
wheel casters are supported by 4” wood 
blocks fastened to the inside cor 


Springs Retain Shelf Divider 
NFILLED booksh n be kept neater 
with this movable divider. It consists of two 
pieces of X” pine having a total height 
less than the distance between the shelves. 
Coil springs are located in holes in one 
part and dowels glued in the other serve as 
guide rods. You put the divider between 
the shelves by compressing the springs. 
Strips of sponge rubber on the top and 
bottom edges keep the divider from slip- 
ping.—I. R. Saucageau, Niagara Falls, N.Y. 


FRONT CASTER 
SUPPORT, 


ech le tole mf 
Back 


Biv ase BASE FACING 


neg x18" 


CASTERS ARE SUPPORT- 
ED by blocks screwed to 
inside corners of cart. 
Caster holes are drilled 
half into blocks, half 
into cart body. 


G 


dle is 
by 2” 


The cart’ 
made from 


ID 


stock and a %” dowel. 


I finished the cart 
with enamel. after 

sanding it down 

plying sealer, You 
by putting on decals or 
designs in cardboard sten 
them on.—Syleester J. Zu 


ld decorations 
tting your own 
nd_ painting 
icago. 
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Lots of duffers can bag a bear with a rifle, but it 
takes woodcraft to look one in the eye with a lens. 


Howl Hunt 
with a Camera } 


By Shep Shepherd 


le for him to 
mount two cameras on the single tripod and 
operate both by remote-control cords. 


AS Iiunters become more plentiful, game 


is becoming scarcer. So it is little won- 
Fe aE Wa ca is ming scarcer. So it is little 


from the nteyreteuk, der that more and more hunters are 


er rocks across the ra- to the fields with cameras instead of guns. 
ine, Regular lens in This way you can take game, yet leave it 


7 le-lens SE for the next fellow too. 
ferment stillae Md In my book, there is no bigger thrill than 


lores helen capturing a good sharp picture of wild 

game in its natural habitat. Consider the 

of Skip Reed, myself and the moun- 
lion. 

We had tracked the lion s 

with Skip’s dogs. 


tai 


veral hours 
nally, we got into some 
high brush where the horses couldn't go. 
Our cat was in there somewhere. We knew 
it would be only a matter of minutes until 
the dogs brought him to bay. We tied the 
horses to saplings and waited for the signal 
from the dogs. When it came, we went in; 


Skip with his .30-06, me with my twin-lens 
reflex. 

The cat came to bay on the ground (un- 
usual for a cougar). Skip kept the brute in 


his sights while I worked up to within 20 
feet and got my first picture. The sound of 
my shutter alarmed the cat and caused him 
to take off for a half-dead tree. He made it 
—with the dogs snapping at his heels. There 
he sat, snarling his hatred. Again Skip 
lined him up in the sights while I came 
up underneath for two more shots. 

s ago. Today the lion’s 


ful pictures of the lion, ‘full of ferocious 
life, hang on mine. 


Picture Hunter Must Be Patient 


Some wildlife pictures are the result of 
luck, But the best ones are a reward for 
patience and woodcraft. It requires a far 
greater amount of these attributes to bring 
back good pictures of the game than to 
bring back the game itself. 

There are several ways to go about photo- 
graphing wild game. The easiest and surest 
is to carry a camera equipped with a good 
telephoto lens. The most thrilling and 
most deeply satisfying way, however, is to 


stalk the game and photograph it with an 
ordinary lens. This not only adds to the 
thrill. It does away with the necessity for 
expensive telephoto lenses. 

OF course there are times when it is best 
to use a telephoto lens; when you don't 
dare go nearer the subject. I had that bape 
pen once in Siski 
caught sight of a big black bear as I re 
a rise on the way back to where I'd left 
my car. The bear was nosing around some 
large boulders looking for food. I worked 

up to within 40 yards, coming 
There was enough cover to bring 
nuch closer—without attracting 


the bear’s attention—maybe, It was the 
“maybe” that stopped me. I was not armed, 
I w that bears never attack without 
provocation. But I had no idea what a bear 


Writer photographed mountain lion up a tree while companion kept a gun on animal. 


oe 


Se SS 


I made 
Then 


sider to be provocation. 
al lens. 


‘a few pictures with th 
I inserted a telephoto and made close-ups. 


In this case 1 was using a single-lens re 
flex which would quickly 


different focal lengths. 


cept lenses of 


ra you hunt with should have a 
top shutter speed of at least 1/200 second 
preferably 1/400 or 1/500, and a lens open 

¢ of no less than £/4.5. Compactness is 
a major factor, too. The sma 
advant: 


jer cameras 


have these » the draw 


a er 


UTTLE TOUGHIE! This angry-looking burrow- 
K owl scems willing to spot you a couple of 


back of small negative size. The big press- 
ype cameras are too bulky and cumbersome 
for most hunting-and-fishing _ territories. 
Roll-film ative size of 
2K” by 2 
promise. 

Not too many cameras of this size can be 
fitted with a telephoto lens. However there 
are supplementary. slip- 
on lenses that will in- 
crease the power of the 
normal lens as much as 
four Also equip 

a good 
This 
mportant. Without it 
you must always shoot 
with the sun somewhere 
behind you and the game 
may not always be obliging enough to get 
in the proper position. With an efficient 
sunshade you can shoot almost directly into 
the sun without ruining the negative with 
lens flare. 

I once had an experience with another 
bear that taught me one paramount rule of 
game hunting with a camera: always be 
ready to shoot quickly. 

Two of us had gone up to the high Sierras 


hundred pounds and still take 
writer found the bird in an ol 


‘ou on, The 
barn, 


for opening of the California trout season 
in early May. At that altitude, 7,500 feet, 
snow still covered the ground. Early one 
morning we heard a noise outside. Eddie 
pushed open the flaps of the tent and 
nmediately yelled “bear!” I threw the 
blankets aside and grabbed for my camera 
at the foot of my bed. On top of my camera 
case I had piled clothes, 
plus tackle box and gear. 
Hurriedly I tossed the 
stuff aside, got the cam- 
era out of its case, re- 
moved a used holder and 
jammed in a fresh one, 
In the meantime Eddie 
had gotten his camera 
out of a coat pocket and 
was standing by the 
open flap, anxiously peering at the little red 
window in the camera back and hastily 
turning the knob to advance the film to the 
next number. 

By the time we were ready to shoot, the 
bear was disappearing into the timber at a 
fast lope. All we had left were his tracks 
in the snow. By those we could see where 
he had stopped and stood upright, appar- 
ently when Eddie yelled. What a picture 
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NEVER GET THIS CLOSE to a loose mountai 
unless you are backed up by « good man 
a hunting rifle. These cats are big and 
rough, Telephoto lens was used here. 


that would have been—the bear standi 
there upright as if po 

Your camera should have synchronized 
flush attached. Most game is nocturnal, mov- 
ing freely at night. That's the time to do 
some .thrilling camera hunting and that's 
when flash is indispensable. You will 
have to locate a game trail, a den or a 
watering place, then take a position down- 
wind and wait. This gets tiresome but it 
pays off in excellent pictures. Pre-focus 
the camera at one spot and wait for the 
subject to get in place, Don’t worry about 
the night being dark. You'll be surprised 
how well you can see after your eyes be- 
come accustomed to the darkness. 

1 like the thrill of stalking game and I 
think you will too. But you also can get 
pictures while you are asleep in bed if you 
prefer it that way. In one way it’s even 


more thrilling because you never know what 
you've photographed until the film is proc 
essed, You do it by setting a camera trap 
for game that happens along. 

First locate the best spot, most likely a 
game trail. Lash the camera securely to a 
tree, aim it at a given spot and cock the 
shutter. Run a stout string from the camera 
shutter release down to 2” or 3” above the 
ground and across the trail where the 
camera is focused. Pass the string around 
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saplings or drive small stakes if necessary 
to lead the string where you want it. Put 
a flash bulb in the gun and everything is 
ready. When an animal hits the string he 
takes his own picture. 


How to Bait a 


mera Trap 


You can use bait with camera traps too. 
Attach the string to the bait so the shutter 
will be tripped no matter how the game 
approaches the bait. Protect the camera 
as well as possible against weather, Usually 
a piece of cardboard or heavy paper tied 
to the tree just above the camera and pro- 
jecting over it is all that is needed, Next 
morning you find the flash bulb fired and 
the shutter snapped. Imagine the excite- 
ment and anticipation until you see the 
finished negative! 

You'll get to know your game animals 
better through camera bunting. You'll learn 
wooderaft too and increase your enjoyment 
of the outdoors a hundredfold. 

So get a camera and go hunting. You will 
be amazed at how much downright pleasure 
you've been missing. END 


MOUSETRAP FLASHES PICTURE at night when 
this setup is used to operate solenoid-actuat- 
ed shutter. When animal stumbles into dark 
cord stretched across game trail, the cord 
yanks the trigger of the trap, tripping the 
camera shutter. Sharp impact of spring de- 
presses release button (behind top of trap), 

king picture. Rubber bands hold trap on, 


1. Trimming the Easy Way. You don’t 
have to get down on your hands and knees 
to trim around lawns and gardens with this 
electric edger. Powered by a 115-volt motor, 
the rotary cutter is shock-mounted to pre- 
vent damage from obstructions. A guard 
shields the operator from flying dirt. 


New Gere 


3. Two-in-One 
Sprinkler. The arm 
on this new lawn 
sprinkler revolves for 
a swirling spray or 
can be locked to pro- 
vide a fixed stream in 
any direction. Two 
tiny spigots on the ends permit individual 
adjustment of each jet up and down and 
sideways. The spray also can be varied 
from a fine mist to a heavy downpour. 


5S. Four-Tool Kit. 


Four _stub-handled 

tools for working at 

close quarters are 

packed in this garden- 

i it. The kit con- 

ins trowel, hoe, 

sharp-pointed cultiva- 

tor and pruning shears. 

The matching handles 

ase, made of suckled plastic, abaped to Mt 
the hand for a good grip. 

Further information on. the 


LOL'N. Syeamore St., Sent 
Kolmar Aven, Chicago 


2. Planted Hose Sprouts Water. Dig a 
narrow slit in your lawn, press in_ this 
plastic sprinkler hose and you have @ per- 
manent underground watering system with- 
out harming your grass, The 100” hose has 
eight spray nozzles 10’ apart, covers 800 
square feet and will not corrode. 


sdgets 


4. Prefab Fence. 
You can add a small 
fence to your lawn, 
garden or path by 
simply pushing these 
pointed plastic sec- 
tions into the ground. 
ach section is 16%” 
igh and 14” wide and meets other sec- 
tions to form a continuous line. The white 
plastic is strong, won't rot or rust and does 
not need to be painted. 


6. Reel Fits Faucet. 
This 100’ hose reel at- 
taches directly 
faucet, eli 
permanent mounts 
and permitting it to 
be moved quickly 
from one faucet to an- 
other. Water flows into the hose through a 
swivel joint in the reel hub. A second 
swivel joint at the faucet permits the reel 
to be turned at any angle. 
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Tray Sp Mortar 
Quickly. Fill this tray with 
mortar, run it along the top of 
1 masonry wall, and it spreads 
a smooth, even bead of mortar 
right at the edge. Run another 
bead along the opposite edge 
1 ye ready to lay the 
next course of blocks. The tray 
can be used on all types of 
bricks and blocks and has ad- 
justable end gates that are 
raised or lowered to control 
the amount of mortar as it is 
dispensed. 


Rubber Pad Sands Curves. The thick, flexible foam- 

rubber pad on this sanding wheel lets it follow curved and 
other irregular surfaces where stiff-backed disks wouldn't 
reach. A special adh ce permits quick chang- 
ing of sandpaper d y peel off the old one and 
press on the new one. The wheels fit ¥” chucks, or X” chu 
with an adapter, and come in 4%”, 5%” and 8” diameters. 


Tiny, hard- 
hold parts ean be gripped in any posi- 
tion in this small movable vise. It pivots in 
a ball-and-socket mount, can be moved by 
the wood handle below it and locked rigid- 
ly at any angle. Its 2” jaws have a 2” open- 
ing and can be replaced with interchange- 
able curved jaws for holding round stock. 
A model with 3” jaws is also available. 
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Drill Removes Carbon. Caked-on car- 
bon, weld slag, rust and other stubborn 
deposits can be quickly removed from metal 
with these rotary scrapers. They fit %” elec- 
tric drills and have flexible shafts for follow- 
ing curves and getting in recesses (bottom 


photo). A long, pointed scraper is used 
for cleaning out small openings like valve 
ports (top photo). 


Holder Starts Nails. This holder grips 

a nail for you as you start it in grooves, 
corners or other hard-to-get-at spots, saving 
both your fingers and the finish from stray 
hammer blows, The slotted head holds all 
types of nails, including roofing and finish- 
ing, and the pointed tip can be used as a 
nail set for countersinking. 


AWG 


7] Wrench Adjusts 
Te Nut. This open- 
end wrench will fit 


nut from 4%” to 
The jaws close 


1K”, 
as the head is pivoted 


around the handle, 
gripping the nut tight- 
er the harder you 
push. In tight spo 
the ratchet-like ac 
lets you slip 


the 
wrench and retighten 
it without removing it 
from the nut. 


Plaster Smoother Gives Any Finish. 

You can get any type of plaster finish 
from coarse to smooth just by varying the 
angle at which you hold this aluminum 
darby. Longer and 
lighter than conven- 
tional wood darbies, 
it’s said to cover more 
area faster and reduce 
arm fatigue. It comes 
in four lengths from | 
36” to 58”. 


2 


Bandsaw Attachment Cuts Metal 

You can quickly convert an ordinary 
bandsaw to cut metal with this gear-reducer 
attachment. The special gear mounts be- 
tween the bandsaw shaft and the original 
drive pulley, reducing blade speed to 200° 
per minute for cutting metal, The saw can 
be switched back to wood cutting by shift- 
ing the position of the drive pulley and 
changing blades. The attachments will fit 
two-wheel bandsaws with up to 16” wheels. 


Kit Rehandles 
Hammers. New 
idles for hammers 
and hatchets can be 
had in kit form to fit 
all types and sizes of 
heads. Each handle 
comes with a hard- . 
wood wedge and a metal cross wedge and 
instructions for installing it in five minutes. 


10 Extension Rod Holds Drills. This 

drill extension rod lets you reach deep 
drilling locations without buying special 
long-shank drills or having to braze your 
‘own extensions, The rod is 8%” long and fits 
%” chucks. Individual chucks, fitting the 
end of the rod, are available for drill sizes 
from No. 52 to No. 10 and 1/16” to 3/16” 
by 64ths. 


NEB. Contracting Con 81 MeKee doen 8 ey 
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How to Cure Noisy Valves 


POPULAR SCIENCE 


Hydraulic lifters in some of the new 
cars may set up a clatter unless kept 
oiled. Here’s what to do to shush them. 


By Basil Hoover 


“T_JYDRAULIC valve lifters are fine as long as they 

work the way they're supposed to,” said a 
friend of mine the other day. He had just taken his 
car to a repair shop to have a clicking valve fixed, 
and was complaining because he thought the labor 
charge was too high. “Valves used to get noisy on 
my old Chevvy,” he grumbled, “but it took only 
about 30 minutes to adjust them. 

I felt like telling him that he should have changed 
the oil before it got dirty enough to cause trouble; 
but I'd often told him that. So I merely made some 
vague remark about everything having disadvantages. 

The hydraulic valve lifter has become widely used 
during the past few years. Buick, Olds, Lincoln and 
Cadillac use for example; and when Chevrolet 
offered the Power-Glide model in 1950 the engine 
was equipped with hydraulic valve lifters. Perhaps 
the lifter is most appreciated by Power-Glide owners 
because it has hushed Chevvy’s notoriously noisy 
valves. 

A properly functioning hydraulic valve system is 
practically noiseless, Noise is a sign of trouble. 
Fortunately the trouble can be corrected by anyone 
who is moderately skillful at working on an engine. 

Cleaning may stop noise. A noisy hydraulic 
valve lifter is usually dirty. The regular motor oil 
circulates through the lifter and dirt and gum from 
the oil tend to collect in it. While the cleaning process 
is not difficult it is time-consuming, If you are a car 
owner who keeps an eye on the pocketbook you may 
prefer to consume your own time instead of your 
money. 

With the exception of one adjustment, the same 
procedure can be used in servicing hydraulic lifters 
on both the Power-Glide Chevrolet and the Dyna- 
flow Buick. 

The valve-in-head V-8 engine used by Olds and 
Cadillac has a hydraulic valve lifter that is funda- 
mentally the same as that used by Chevrolet and 
Buick. The method of removing valve lifters from 
the V-8 motor is different, but not difficult. 


THESE ARE THE PARTS of a typical hydraulic valve 
lifter. Used like a stethoscope as in the photo ubove, 
a rubber hose will help you locate a noisy lifter. 


If you want to work on Chevrolet valve lifters 
simply follow the method described and illustrated 
here. If you have a Buick, Olds, or Cadillac, note 
the variations that apply to your particular car. 

Locating a noisy lifter. One quick and easy 
way to locate a troublesome valve lifter is with a 
piece of rubber hose, used stethoscope fashion. With 
the motor idling hold one end of the hose to the ear 
and place the other end against the rocker arm. If 
the lifter is functioning properly a dull, scarcely 
audible click will be heard, combined with the cush- 
ioning sound caused by the oil in the lifter. If the 
lifter is faulty a hard, sharp click will be heard 
through the hose. Some experienced mechanics can 
locate bad lifters by putting their fingers on the 
rocker arms while the motor is running. The amateur 
mechanic, however, can do better with the make- 
shift stethoscope. 

The hydraulic valve lifters are located at the lower 
end of the push rods and operate directly off the 
camshaft. They can be reached by removing the 
push-rod cover plate from the side of the motor. 

Removing the lifter. After the noisy lifter has 
been located and the push-rod cover removed, the 
next step is to take out the push rod. The easiest and 
quickest way is to slide the rocker arm to one side 
and lift the push rod out beside it. In doing this, first 
make sure that the rocke: not holding the v: 
open. Then loosen the adjusting screw all the way. 
The arm can then be moved sideways and the ro 
lifted out. Another method is to unbolt and remove 
the entire rocker-arm mbly. 

When the push rod has been taken out insert a 
hooked wire in the top of the lifter unit and lift it 
out of the engine block. 

The lifter is made up of seven parts, Disassemble 
the unit by removing the small spring at the top— 
but before this can be removed the plunger must be 
depressed slightly. If you try to push the plunger 
down with a small screwdriver handle or any other 
blunt object you will find it practically impossible 
because of the oil pressure within the lifter. 

The secret is to insert a small object about two 
inches long through the hole in the top of the 
plunger. A pin punch, small Allen wrench, or 
even a piece of stiff wire may be used. Pushing 
down on the small tool releases the oil pressure by 
holding open the ball-check valve at the bottom of 
the plunger. 

Checking a lifter, After taking the unit apart 
clean it thoroughly. Then inspect the various parts 
for defects. The plunger should move freely in the 
body but should not be so loose that it wobbles. The 
most important thing is the ball-check valve. Make 
sure the ball doesn’t have a flat side and that it is 
seating properly. If any of the parts are defective 
you will save time and trouble by buying a new 
lifter unit. When reassembling the lifter, line up the 


to one id lift the push rod out 
beside it, as is being done above. 


slide rocker arm 


Oe 


TO LUFT THE LIFTER from the engine 
block so you can work on it, bend a 
hook in a piece of wire and 

the top of 


TAKE LIFTER APART by inserting a 
small Allen wrench through hole in 


left to depres: 


cleaning, reassemble the lifter by in- 
serting the wrench through aligned 
holes to hold down the plunger 


while the spring 


being replaced. 
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hole in the side of the plunger with that in 
the body. Push the plunger down until the 
two holes are aligned and put a small Allen 
wrench through the holes to keep the plung- 
er down while the retaining spring is being 
replaced. After the lifter is reassembled fill 
it with the same oil that you are using in 
the motor. 

Lifter parts are not interchangeable, and 
to avoid the danger of getting parts of dif- 
ferent lifters mixed it is best to disassemble 
only one unit at a time. 

Making final adjustments. In finish- 
ing up the job the rocker-arm screws must 
be readjusted. This ad- 
justment is extremely 
simple — much simpler 
than with nonhydraulic 
valves. 

First make sure the 
camshaft is in the closed- 
valve position, If a lifter 
on cylinder number 
three, for example, is be- 
ing adjusted remove the 
distributor cap and crank 
the motor until the rotor 
points to the number 
three high-voltage con- 
tact and the breaker 
points are open. The 
piston is then at the top 
of the cylinder and both 
valves are closed. 

Next, take hold of the 
push rod with one hand 
and gently jiggle it back 
and forth sideways as 
you screw down the 
rocker-arm adjustment. 
By jiggling the rod slight- 
ly you will be able to tell 
when the adjusting screw 
makes firm contact with it. As soon as this 
occurs—when you can’t jiggle the rod an 
more—stop. Then carefully screw the ad- 
justment down exactly one and one-half 
turns more, That's all. 

The valve-lifter plunger can travel a dis- 
tance in the body cylinder equivalent to 
three turns of the adjusting screw. One and 
one-half turns places the plunger in the mid- 
point of its travel. 

The Chevrolet adjustment is one and one- 
half turns; but on the Buick the correct ad- 
justment is two turns of the screw after it 
makes contact with the push rod. Other- 
wise Buick valve lifters can be removed and 
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FINAL ADJUSTMENT on a Chevy: 
er arm is a one and one-half turn 
of the screw. For a Buick adjust- 
ment allow two full turns. 


serviced according to the procedure de- 
scribed for Chevrolet. 

Working on other cars. On the new 
valve-in-head V-8 engine used by Olds and 
Cadillac the lifters are located in the V be- 
tween the two cylinder banks. Before the 
lifters can be reached the intake manifold 
must be removed. Under the manifold is a 
valve-compartment cover plate. The disa 
sembly job sounds more difficult than it 
actually is because the manifold can be 
taken off rather quickly and the compart- 
ment cover presents no problem. 

The rocker arms on the V-8 engine have 
no adjusting screws. All 
parts of the assembly are 
fitted to close tol 
and it is extremely 
portant not to inter- 
change any parts of the 
valve system whatsoever. 

Push rods on the V-8 
engine can be removed 
singly without unbolting 
the entire rocker-arm as- 
sembly. Since there is no 
adjusting screw the valve 
spring must be depressed 
before the rocker can be 
slid to one side. 

Hydraulic lifter units 
on Olds and Cadillac are 
smaller than those on 
Buick and Chevrolet, but 
the basic design is the 
same, 

Are lifters getting 
oil? When servicing the 
V-8 engine be sure to in- 
spect the passages that 
feed oil to the lifters, for 
oil starvation will cause 
noisy operation. If you 
remove a lifter and find no oil in it, the 
short passage leading from the longitudinal 
oil header to the lifter bore is clogged. This 
Passage is a visible opening in the side of 
the lifter bore. A clogged oil passage is a 
common trouble on the V-8 engine. 

When you've finished servicing the lifters 
on an Olds or Cadillac, merely put the motor 
back together. There is no valve adjust- 
ment to make. 

Where hydraulic valve lifters are con- 
cerned, an ounce of prevention is worth a 
pound of cure. The prevention is simply 
clean oil, But once the lifters start clicking 
it is too late for prevention. END 


rock- 


Cut-Down Steering Wheel 
Gives Wide-Open View Ahead 


My cur-pown steering wheel gives me a 
better view of the road ahead, and I don’t 
have to crane to check the instruments. By 
giving the crescent half a turn, I can slide 
in or out of either side of the car with ease, 
or swing completely around to get at any- 
thing stowed in back. 

‘As a veteran steering-wheel doctor—I've 
operated on 10 cars during the past 14 
yeurs—I've found that for easy turning the 
remaining crescent should encompass a bit 
more than 180°, and that a wheel spinner 
is a real help. 

To cut down a wheel I simply remove it, 
clamp the unwanted section in a vise, and 
hacksaw it off, leaving some material for 
finishing with a file. Emery cloth, followed 
by buffing or a coat of clear lacquer, re- 
stores the gloss of the plastic or rubber. The 
horn ring gets the same cut-down treatment. 

Some modern wheels have two spokes, 
arranged in the form of an inverted “V 
Such a wheel must be remounted upside 


Mail Delivery Window-Door 


A wixpow-poor, made of %” clear plastic, 
saves time on my Rural Free Delivery 
route, It is the same size as the regular 
window, but has a large hole cut in the 
center, framed by strips of clear plastic 
cemented in place and set off by decorative 
brass bolts. The door, also of plastic, is 
attached with two butt hinges, and his an 
inside locking handle. 

To install the window-door I crank down 
the regular window, remove the molding, 
and slip the plastic member in the case- 
ment. Because the hinges are at the front, 
air pressure automatically closes the door. 
—Wilmer 8. Geissinger, Quakertown, Pa. 


down to give a large enough surface for 
steering. That means that a new keyway 
must be cut in the hub or, if the hole is 
serrated, a notch must be cut in the un- 
grooved surface, before the wheel can be 
inverted, ; 
Whenever a wheel has to be turned up- 
side down, make sure to index the directional 
light cam.—John Kany, Dearborn, Mich. 


Clamp Makes Ring Compressor 


A stir of sheet 
metal and a hose 
clamp of the type 
which uses a worm 
screw for tightening 
make a handy and 
inexpensive compres- 
sor for occasional 
ring jobs. The sheet 
metal should be sev- 
eral inches longer than 
the ring circumfer- 
ence, and the clamp which compacts it has 
to be lengthened by cutting it opposite the 
screw and riveting ends to box strapping. 
=K. Heryford, Cedarville, Calif. 
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Barnes was a big wheel at the local bank, but he was 
banking on Gus to cure his MG in time for the road races. 


US WILSON was just finishing up a 


brake adjustment when Stan Hic 
young helper, came back into the repair 
shop. 
“The foreigners sure are taking over,” 
Stan said. 
“Foreigners?” es 
Yeahs ‘host! snkiay ro 
GEN 


It wasn’t until late Friday that Gus was 
able to take a breather. “Well, Stan,” he 
said, “looks like the rush is over, I’m going 
to call it a day.” 

But Gus had no sooner got the words out 

of his mouth than he heard 
a car pull up. 
“Sounds like another 


foreign cars. Bet I've NN . foreigner,” said Stan. 
gassed up half a dozen Pe) Np mame It was a trim little black 
this morning.” X 


“Oh, sure. Didn't you 
know about the road race 
the sports-car boys are 
holding out on the Mill 
Road Saturday? They'll 
probably be coming to 
town from all over.” 

During the next few 
days, the Model Garage looked almost like 
a petrol station on the Continent. By the 
time Friday afternoon came around, Gus 
had poked his head under the hoods of more 
Healeys, Allards, Romeos, MGs, Jaguars 
and Ferraris than he had ever seen before. 
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Gus did a double-take when he saw 
who was driving the little sports car. 


MG with the top down. 
The big man driving it 
ade it look even smaller. 
‘Something we can do 
for you?” Then Gus did a 
double-take. 

The man at the wheel 
bore a remarkable resem- 
blance to J.B. Barnes, 
president of the local bank. Of course it 
couldn't be Barnes. Gus looked closer and 
his jaw dropped. Maybe it couldn't be, 
but it was. 

Gus had banked at Barnes's institution for 
several years and he serviced the financier's 


BY MARTIN BUNN 


imposing limousine regularly, but he never 
expected him to turn up in a leather wind- 
breaker and old cap, driving a midget car. 

Grinning, J.B. was extricating himself 
from the driver's seat. “No, you're not see- 
ing things, Gus,” he announced jovially. 
“And it’s not as funny as you might think. 
Used to be a scorcher in my younger days. 
Drove a Stutz Bearcat—there was a car for 
you! Even did a bit of dirt-track racing.” 

'No kidding,” Gus said admiringly. Things 

began to add up. “Say, Ill bet you're going 
in that road race tomorrow.” 

“You guessed it, and that’s why I'm here. 
I had a chance to pick up this MG at a 
bargain the other day and couldn't resist it. 
Doc Tandy says I ought to get my mind off 
business once in a while anyway and—well, 
I thought I might as well try my luck to- 
morrow, just for fun.” 

“Good for you. But what's wrong with 
the car?” 

“Well, this afternoon when I made some 
trial runs over the course, I couldn't coax 
much more than 65 out of her. On the 


straightaways, the rest of the boys were 
going by me like I was anchored.” 

“Drive her into the shop,” said Gus, “and 
we'll have a look,” 

When Barnes had parked his little MG in 
front of Gus's bench, Gus climbed into the 
driver's seat and pushed down slowly on the 
gas pedal. At low speed it ran fine, but when 
Gus gave it the throttle, the engine seemed 
to get sluggish and mushy, as if it didn’t 
want to take the gas. 

“Could be the timing’s off, or you"may 
have a bum carburetor,” said Gus as he 
checked the ignition system carefully. But 
a timing check showed nothing out of line. 
Then he went to work on the carburetor, 

Again he found nothing. The fuel pres- 
sure was up, the float level was right, and 
nothing seemed to be blocking the jet or 
the fuel lines. 


Gus Questions Barnes 


“Any other symptoms, besides that slug- 
gishness?” 

Barnes thought for a moment. “Well, she 
seems to run a little on the warm side,” he 
said finally, “but I don’t think she overheats 
enough to cause any trouble.” 

“How is she on gas?” 

“Well, it's hard to tell in the short time 
T've had her, but offhand I'd say she uses 
more than she should.” ‘ 

Gus said nothing as he climbed back into 
the car and started the motor again. After 
tromping on the accelerator several times 
he climbed out, put his head close to the 
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~indicate a fairly healthy 


engine block and began racing the motor 
by working the throttle lever on the car- 
buretor. 

“H-mm, that’s funny. Sounds like: there's 
a trace of a spark knock.” He turned off 
the ignition and loosened one of the plugs. 

“Save your knuckles, Gus, if you're aim- 
ing to check for carbon,” said Barnes. “That 
engine had a complete carbon job before I 
bought it. And those plugs are brand-new.” 

“Hey,” Gus said, with a grin, “you're 
knocking down my hunches even before I 
hatch ’em, Well, let’s see if the vacuum 
analyzer can turn up anything else wrong.” 

Stan wheeled out 
the portable analyzer 
panel and connected 
the vacuum tester. 

At idling speed, the 
needle on the gauge 
held steady at just 
about the right spot to 


motor, However, as 
Gus pushed down slow- 
ly on the accelerator, 
the needle began to get 
nervous. It would go 
up to a high reading, 
snap back to a low 
reading, and then climb 
back up. As Gus in- 
creased the engine 
speed, the needle 
snapped back closer 
and closer to zero and 
didn’t climb back quite 
so far. 

“Well, you can chalk 
up one against Wilson,” 
muttered Gus as he 
watched the needle’s gyrations, “Unless 
that gauge is as screwy as my last few 


“hunches, about all that ails this car is a 


partially clogged exhaust system.” 

Gus shut off the motor, walked to the rear 
of the car, kneeled down, and squinted into 
the end of the tailpipe. Then he probed 

screwdriver. 

badly coated 
with carbon and the mufller’s probably even 
worse. These MG tailpipes are pretty small 
anyway, so the carbon’s been building up 
back pressure.” 

Gus walked over to the corner, got his 
creeper and rolled it over to the car. 

“Whoa, boss. You'll never make it,” said 
Stan. “And it won't fit on our grease rack 
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either. Wait a minute and I'll have her up 
‘on screw ” 

When Stan had the jacks in place, Gus 
slid under. About a minute later he re- 
appeared with a rather glum look. 

“That blamed exhaust system is all in one 
piece from the manifold right down to the 
tip of the tailpipe. No way of taking it 
apart, I'd hoped maybe we could clean it 
out.” 

“How about cutting it apart?” offered 


tan. 

“No. I tell you what you do, Stan,” Gus 
said after a glance at the shop clock. “Get 
right on the phone and 
call the Davis boys 
down in the city. They 
handle some parts for 
foreign cars. If they 
have an MG exhaust 
assembly tell them to 
stay open a little longer 
and I'll pick it up.” 

Stan disappeared in- 
to the garage office as 
Gus slid under the MG 
again. 

“Anything I can do 
to help?” Banker Barnes 
sounded as worried as 
if a million-dollar in- 
vestment had gone sour. 

“Nope,” came back 
Gus’s muffled voice. “I 
just thought I'd get a 
head start by discon- 
necting the exhaust 
from the hangers.” 

Gus was working 
away at the last rusty 
bolt when Stan's face 
appeared under the car. “No luck, boss. 
They haven't any in stock and claim it'll 
take at least a week to snag onto one.” 

“Well, I guess that scratches me from the 
race,” the big man said glumly as Gus re- 
appeared from under the car. 

“Now hold your fire a minute,” Gus 
kidded. “Stan, roll the acetylene welding rig 
out back while I unlatch the front end of 
this exhaust system.” 

A few minutes later, standing in the open 
lot back of the garage, Barnes and Stan 
watched while Gus propped the MG's one- 
piece exhaust up on an old metal drum so 
that the manifold end was high in the air 
while the tailpipe was on the ground. Then 
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A small dent in the top of a c 
be pushed out by pressin: ie 
or knitting needle through the heal ing 
and tapping up. Then scratch the material 
around the hole in the headlining and fuzz 
it up to remove traces of the hol 


Rattle-free jack storage is easily pro- 
vided. Attach two pipe straps to the trunk 
side with self-tapping screws, canting one 
in relation to the other so you'll have to 
press the wrench in place. Mount a spring 
to keep the jack butted ag: 
block, with the shaft resting 
clip. Use the block as a wheel chock. 


Please turn the page for more auto hints. 


se, putting an 
y not be a good 


cross section than the si 
allow the tube to stretch into place inside 
the tire, An old tube may become pinched. 


If an antenna is broken by mischievous 
children or overhanging tree limbs, it can 
sometimes be put back into service by mak- 
ing the repair illustrated here. The cou- 
pling might be made from a piece of brass, 
which makes a good electrical connection. 
Setscrews turned into the tapped holes 
will keep the two aerial sections together. 
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A rectangular piece of metal with one 
end screwed to the sunshield makes a handy 
clip for your sunglasses, Just slip the case 
on the clip. Sheet brass or aluminum 
might be used for the clip. Polished with 
steel wool, either metal will look good. 


sometimes difficult to hunt down because it 
is intermittent and unpredictable. If that 
happens to you, try connecting a doorbell 
in series with the hot lead to the ammeter 
and systematically bouncing on the bumper 
and wiggling the wiring until the sound of 
the bell leads you to the short. 


198 roputar science 


E 


An annoying rattle may develop in the 
Passenger seat of late-model Fords which 
have a small metal plate and limit bolt as 
shown here, The rattle usually can be 
eliminated by applying a read i 
patch to the metal to act as a 


t tire 
shion. 


Ignition troubles are sometimes traced to 
rapid wear of the fiber rubbing block 
that actuates the ignition points in the 
distributor. This wear can be reduced 
by keeping the cam lubricated. A felt 
oiler held in a sheet-metal clamp is one 
way of doing this. Apply a drop or two 
of light oil to the felt. 


Gadgets for Your 


Rubber Bumpers Prevent Door Scratches 


Be « good 
parking lot by 
s. These 
joining cars 
seratched or 
your doors sw 


off the ed; 
your own 
ucts, Berkley, 


‘endulum Principle 

A_NEW_ accessory, 
the PerfOMeter, uti- 
lizes an old principle 
of physics to tell you 
how your car is per- 
forming. A pendulum, 
suspended in oil to 
damp its action, 
gs back on ac- 
forward on 
1g. This action is transmitted to th 
accessory’s indicator needle and interpreted 
by the dial. For use, the meter is clamped 
on the steering column or instrument panel. 
It is self-contained and is not cc ted to 
the car in any other way. Autosphere Corp., 
551 Fifth Ave., New York, N.Y. 


Pocket Knife Has Spare Ke: 
Ge ES oe 
g : 


A spare ignition key can now be carried 
in a handsome pocket knife. A brass key 
blank furnished with the knife can be easi 
cut to fit any car. Ross Associates, Bo: 
Baltimore 28, Md. 


of stainless steel with rubber 
tips, the guards also help 
keep paint from being chipped 
ges of the doors of 
1. Par-Style Prod- 


Car 


a 


; 


ighbor on the 
installing Dor- 
will keep ad- 
from b 
dented whi 
1g open. Made 


~ 
{ 


\ 


You Can Spot It Anywhere 


Mich. 


AN INtrIALED flag on your ear aerial will 
enable you to spot your car at once in a 
crowd. The flag is made of aluminum in 
pennant style and will be stamped with 
your initials, Cal-York Products Co., 909 
Park Ave., Rochester 10, N.Y. 


New Breather 
Cleans Intake 
Hor engines are 
claimed to start quick- 
er with a breather on 


the intake manifold 
to clear out waste 
gases and allow the 
new fuel charge to 


reach the cylinders. 

The inch-long unit 

has a brass body, alu- 
minum cooling head and stainless-steel ball 
valve. Hellings Co., N. Hollywood, Calif. 
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THI 


4OUR BUDGET 


This includes the tineours and that of fiends 
—put in afte 
hited hands w 


ng drain and reinforcing ste 
men for 4 hour 


Mixing and pl 
4 men for 15 he 


Hauling and setting ¢ Bagston 
2 men for 10 hours. 


Putting on 
2 men for 8 hours 
Sanding white coat 
2 men for 2 hours 


Putting walkway along one edge: 
2 men for 5 hot 1 


2D) Porucar science 


|. ft. of reinforcing mesh. 


1,200° of &* g rod. 


reinfore 


Drain and pipe. 


18 yards of sand and grave 


82 sacks of cement 


16 gallons of Novamix, plus freight.... 


4 sacks of white sand... 


2 sacks of white cement. 


Pickup load of sand for mortar. 


Homemade Pool : 


jul Corey and 
pace Huff 


Since we don’t miss that expensive Hollywood-style treatment, 
we have just as much fun as ina professionally built job. 


INISHING the concrete pour on our 

home-built swimming pool, described in 
PSM last month, put us past the halfway 
mark of our construction job. But we knew 
we still had a pile of work between us and 
the first splash, For one thing, the whole 
interior of the pool had to be finished with 
a white coat of mortar. Before starting that, 
however, we had to install the coping 
around the edge so that there would be no 
danger of spoiling the white coat by spill- 
ing mortar on it. 

Coping with the coping. Some kind of 
coping is a customary part of a pool but 
hardly essential. We added one for a trim 
appearance and also because it gave us a 
chance to level the pool top, make it several 
inches higher and, by providing an over- 
hang, reduce loss of water from the splash- 
ing of swimmers. 

We used something like a ton of flag- 
stones that we were able to obtain free for 
the hauling. Brick is also sometimes used. 
So is cast-stone coping, which is the neatest 
of all, but enough to do our job would have 
cost just about as much as the whole pool 


lid. 

We laid our flags all around the pool 
except for skipping about 3’ for an overflow 
outlet to carry off some of the leaves and 
other floating material that is bound to fall 
into an outdoor pool. We set the flagstones 
in a bed of mortar (one shovel of cement to 
three of sand) and used the same mortar to 
fill between them, We kept them fairly level 
by sighting along our level-on-a-tripod but 
didn’t take the time to try for a slick and 
professional job. We wanted something of 
the rugged look of a natural pond anyway. 

We placed the flags to slope slightly away 
from the pool and let them overhang the 
inside by an inch or two. This gives some- 
thing for a swimmer to take hold of and 
also cuts down splash. 

The white coat. Traditional way to give 
a pool a smooth finish and make it more 
nearly watertight is to trowel on %” of sand- 
and-cement mortar. Then, to get a pretty 
pool, you paint it. 


The cheapest paint to use is ordinary 
Portland cement paint, which can go on 
right away. More costly but much more 
durable are rubber- or vinyl-base paints; 
these go on after the pool has cured for at 
least a month and then has been thoroughly 

dried. 

The trouble with painting is that it leads 
to repainting. To get around this the pro- 


Ea 


ROUGH FLAGSTONES were set around the rim 
of the pool, both for looks and to keep down 
splash. As in the original survey, a homemade 
trai rpenter's level on a 

—was used to level the rim. 


ts established by 
ep) s in line. Edge of pool 
concrete was wetted, sand-and-cement mortar 


put down, flags and more mortar put 
between them to make an even paving. 
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SCRAPING the rough coat of cement with a 
square-end shovel knocked off projecting 
gravel and-mortar spilled during coping job 

essential in preparing for white sacking 
Coat, ‘Next, pool was swept clean with broom. 


fessional pool builders now favor a special 
white coat of which the basis is white sand 
and white cement. This is applied with a 
trowel and often is a two-coat job. Properly 
done you get a very smooth pool that is 
gleaming white and gives filtered water a 
turquoise color. However, we were told 
that using this material would make it nec- 
essary to hire a trained plasterer. 

While tossing these alternatives around 
we were lucky enough to run into a fellow 
named Otto Burgmeier, who operates a 
swimming-pool maintenance-and-equipment 
service in our neighborhood. He told us a 
trick he had learned that sounded—and 
proved to be—ideal for amateur use. He 
called it sacking. 

By the time we'd finished the coping job 
and rested our bones, the concrete had 
several days in which to set. During that 
time we had kept the surface damp for 
better curing by sprinkling it with water 
frequently. 

Sacking consists of applying a thin coat 
of mortar made by mixing one part of white 
cement to two parts of white sand and add- 
ing enough water to make a heavy paste. 
We used four sacks of sand and two of 
cement. These white materials are not hard 
to find since they are commonly used in lay- 
ing glass block. 

‘We applied the white coat by dumping a 
shovelful of the pasty mixture onto the 
dampened surface of the concrete and 
202 POPULAR sciENCE 


WHITE COAT was poured on the concrete base 
after it was thoroughly wet. Final coat was 
soupy mix of two parts white sand to one of 
white cement. Note roughness of base—au- 
thors say not to worry if yours is no worse. 


spreading it around with a pad of burlap. 
Then we rubbed the stuff in vigorously to 
fill all hollows and rough spots. 

‘The burlap wears out quickly and must 
be replaced, so be sure to have a couple of 
clean gunny sacks on hand when you start 
the job. 

Otto told us to go back over our job 
after a little while and rub off the rough 
spots, but we didn’t get a chance to do that. 
Instead we sandpapered it the next day. We 
simply rolled up a couple of belts dis- 
carded from our belt sander and gave the 
whole surface a quick rubdown. The result 
is a nonskid finish that seems to be working 
out very well. 

Sidewalk. Some kind of walkway 
around a pool is pretty nearly essential, and 
we put in the easiest kind. (You're going to 
suspect that we do everything the lazy way, 
and you're going to be right.) We simply 
cut out earth for about three feet from the 
flagstones and filled the cut with concrete 
two or three inches thick. To prevent rain 
water and dirt from running into the pool, 
we made sure to slope the walkway away 
from 

We troweled the sidewalk surface reason- 
ably smooth and, after a couple of hours, 
dragged a broom across it a few times to 
produce an attractive nonslip surface. 

While we were about it, we hollowed out 
a spot in the earth at the shallow end of the 
pool and plastered it over with concrete to 


GUNNY SACKING was used to spread the white 
cout evenly, forcing it into holes and rough 

+ of the undercoat. If you value your 
hide, wear gloves—authors found the heavy 
rubber kind the best. 


form a tiny foot bath. A foot of 1” pipe with 
an ell on it forms a drain in the bottom. The 
water can be changed as often as necessary. 
or even flow through continuously when the 
pool is in heavy use. We figure the foot 
bath will cut down the amount of sand and 
soil tracked into the pool. 

Philip Isley, president of the big pool- 
building Paddock Engineering Company. 
had advised us to give the concrete from 
three days toa week to gain strength before 
putting the weight of water on it. We eame 
close to the latter figure for safety, mean- 
while keeping the pool damp as much as 
possible for better curing. Then we began 
to fill the pool. - i 
from us, One 
flowing continuously until the pool had 
reached its capacity. 

What about a filter? We don't have a 
filter system for just one reason: approxi- 
mately $750. For the present, we are s 
fied to operate our pool on a fill-and-draw 
basis. 

To use the fill-and-draw method you must, 
however, have some way to dispose of the 
water when it gets dirty; preferably you 
should have a use for the water. We simply 
gravity-drain ours and use it for irrigation. 

We accept the fact that a filter system is 
worth the cost and probably is, over the 
years, the only feasible way to operate a 
pool and get full and easy use of it. Lacking 
that $750. we plan to get to work shortly 
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were the 
from 


Hl than usual troweling. 
he expensive white sand 


PRETTY—BUT EXPENSIVE—these professionally 
built pools can give the amateur some 
design ideas. Rectangular pool, top left, 
shows the most common shape, has vertical 
sides needed for diving. Heart shape of the 
I below it is easier for the amateur to 
Qraild, as well as being often more attractive. 
Oval pool, top right, fits particularly well into 


and see if we can build one. We think a big 
box full of sand and gravel put down in 
layers, along with a pump and motor and 
some pipe and valves will do the trick. We 
have a hunch that a couple of old washing 


formal garden setting. Ultimate luxury is a 
built one shown at 


inforcement and Gunite concret 
costs about 


s it does 


to be hosed on under pressu 
as much money to heat a pool 
to heat a house. 


machines will provide most of the parts we 
need. But in the meantime we're mighty 
happy with our home-built swimming pool 
~and so are all the kids in the neighbor- 
hood. END 


The Kids Can’t Crack Our Glass Swimming Pool 


T’'nt No goldfish, but every day I go swim- 
ming in a glass pool. What's more, I built 
it myself in the yard with the gleeful help 
of my seven-year-old son and his friends. 
But the pool is made of the glass that goes 
into armor-tough auto bodies, not aquariums 
—glass-fiber cloth, impregnated with a 
plastic resin. 


We started by building an 8’ by 12” 


wooden coaming-like a huge picture frame. 
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This we laid on the ground at the site. 
Then we dug out 30” of dirt right up flush 
to the inner edge of the frame, leaving 
smooth vertical walls and flat bottom. I laid 
three layers of asphalt building paper on the 
bottom and one on the sides. Finally, we 
covered bottom, sides, and coaming with 
glass cloth and plastic. The heavy soil 
holds the sides with no other support. 

We fill the pool with a garden hose, using 
house water run through a homemade filter. 
A small power pump empties it and the 
water goes to the garden. A tiny dose of 
copper sulphate keeps the pool free from 
algae, and for sanitation we add chlorine 
bleaching fluid each day that we decide to 
use the pool. 

When the pool is not in use we cover it 
with a couple of plastic dropcloths sewed 
together. This keeps out dirt and stray ani- 
mals.—H. E. Biggs, San Leandro, Calif. 


Kit Improves Phonograph Bumper Protects TV Door 


es 
You can modemize your record player 
with this high-fidelity kit designed for easy 
hookup to any phonograph. The kit includes 
two pickup cartridges, for regular and slow- 
speed records, preamplifier and adapter 
he: Instead of ger ting its own current, 
the pickup a steady current fed to it 
from the preamplifier. Th J to permit 
the needle, relieved of being its own genera- 
tor, to follow the record groo sometimes touches the rough brick of the 
fully. Pfanstiehl Chemical C fireplace. To protect the door's finish, I cut 
View Ave., Waukegan, Ill. a section from a red rubber car- ing, 
sponge and pasted it over one of the bricks 
FI gpole Robley Terseds Easily with rubber cement. The bumper is incon- 
spicuous and keeps the door from being 

seratched—J. G. Voelker, Baltimore. 


the door of our TV set is open, it 


SPRING-TYPE ” 
CLOTHESPIN 


Wheel Makes Cover for Dry Well 

NEEDING a new =, 
cover for my dry well, 
1 used the wheel of an 
old hay rake as both 
the reinforcing and 
the form for the con- 
cret Sheet metal 
was wired to one side 
of the wheel and a 
length of chain was 
looped through the 
— spokes, Then the wheel was laid over the 
POLE well, sheet-metal side down, and the con- 
poured, The chain will serve as a 
handle if I ever want to remove the cover.— 
T. H. Lavengood, South Bend, Ind. 


You can start a rope through a flagpole 
pulley without climbing to the top of the 
pole if you use this method, Use the setup 
n in the sketch above. After the heavy 
wire is pushed through the pulley, pull the 
release cord to open the clothespin. The 
wire will drop, pulling the lead cord through 
the pulley. Then tie the flag rope to the 
lead cord and pull it through. If the rope 
doesn't slip easily into the pulley, taper the 
spot where cord and rope join with tape, as 
shown in the inset—Henry S. Rorer, Nor- 
folk, Va. 


JUNE 1953 205 


1. Tiny Pump Drains Cellar. You use 
water to get rid of water in this inexpensive 
pump for draining flooded cellars. Con- 
nected to a faucet by a short length of 
garden hose, Drainmaster uses the pres- 


2. Valve Shuts Off 
Hose. Hook this valve 
to your garden hose 
and you can turn the 
water on or off from 
point in the yard 
without going back to 
the house faucet. It 
fits all standard hose 
couplings and can be connected between 
and the hose or between any 


4, Rubber Cushions Cabinet Catch. 
Cupboard doors close silently and_ stay 
tightly shut with this new latch. A metal 
plunger on the door 
slips into a neoprene- 
rubber cylinder on 
the cabinet. The neo- 
prene grips the plun- 
ww ger firmly, kee; 
\ the door from boune- 
ing, banging or spring- 

ing open. 
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sure of water flowing ‘through it to pick up 
additional water from the cellar floor, carry- 
ing it down a drain or out a window through 
another hose. It will lift water about 6’ and 
handles 300 gallons an hour. 


3. Squeegee Holds 
Cleaner. Just fill the 
hollow handle of thi 
squeegee with deter- 
gent and you can 
wash a window with 
one swipe, Squeezing | 
the flexible plastic 

handle sprays out the : 

detergent through tiny holes in the rubber 
blade, and the squeegee wipes the win- 
dow clean. 


5S. Paint Weatherproofs Canvas. Aw 
ings, lawn furniture, beach umbrellas and 
other ca articles that have become 
faded and leaky can 
be restored with this 


special paint called 
Setfast. It provides a 
tough, weatherproof 
finish, is flexible to 


prevent cracking and 
comes in a variety of 
colors. 


6. Roller Paints Window Sash. You get 
paint on the sash and not on the glass with 
this small window roller. Paint is poured 
into the metal cone and seeps out gradually 
through a felt pad as it is rolled alon; 
metal d at the tip rides against the w 
dowpane to keep paint off the glass. 


7. Tray Pastes Wallpaper. No more 
measuring, cutting and messy pasting of 
wallpaper, say the makers of this pasting 
tray. Just fill the tray with paste and plop 
in a roll of paper. As you pull up each 
length, it comes out pasted, ready for hang- 
ing on the wall. It’s then cut off at the bot- 
tom and the next strip pulled out in the 
ame way. The Paperhanger is also said to 
eliminate tearing, folding and overpasting. 


Further information on there 
lnire Distributing Cove 420. Le 
Equipment Corp, St. Joseph, Mick 
28) Strader Ave., Cincinnati 26; 


oducts can be obtsined from: 1 
ington Aer, NYC 17; 3. Hall's 


‘3 Interehke 


Hastings Products, 141 Fifth Ae 
4, Tenn: Klean Strip Co., P.O. Box 3563, Memphis 6, Tenn 


8. Kit Builds Fan. 
Everything needed to 
build a 30” home ex- 
haust fan except the 
motor is included in 
this inexpensive kit. 
It contains four pad- 
dle-like fiberboard 
blades that bolt to a 
special hub, two pul- 
ley wheels, bearings, 
belt and hardware. Any 1,725-r.p.m., K- or 
%-hp. motor will drive the fan, and 
motors can be geared down, The fan can 
be placed in a window or attic opening and 


is said to move 5,600 cubic feet of air a 
minute. 


OM art (IL 


COMMU Co 


cs 


9. Cleaner Scrapes Paintbrushe: A 
metal screen in the bottom of this can of 
brush cleaner lets you scrape the paint off 
bristles as it’s loosened 
by the cleaning fluid. 
The raised screen per- 
mits the old paint to 
settle to the bottom, 
away from the brush, 
and also forms a plat- 
form to hold soaking 
brushes in the fluid. 
The Paint-Trap clean- 
er comes in quarts and 
gallons and can be 
re-used many times. 


Burson Laboratories, 951 Willard Court, Ch 


igo 222 2, Mee 
Gift Shop, 127 So. owes City, To 


‘t. Laboratory 
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SAW OR KNIFE will 
No need for a special tool, 
i ter the eut. 


assem 
writer © aped this as- 
sembly to ome darkroom. 
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So light that even the youngsters can 
tote it around, this flexible material 
will not break your bank either. 


By E. F. Lindsley 


HH plumbing jobs have always required a bit 
of know. nd always will, but flexible 
plastic pi em a lot easier, If you have a 
ig plumbing job coming up, you may save time and 
money in large chunks by using this tough light- 
weight material, 

With it, you can drop a jet-well hookup down the 
casing and be pumping water before the hoisting 
rig needed for metal pipe could even be set in plac 
If you have dreamed of an underground |: 


need to worry about freezing, for ice just stretches 
the pipe a bit. 

For the man who wants to tie a new outdoor hose 
connection, a home darkroom or a water softener into 
the house cold-water system, plastic pipe beats the 
problem of pipe cutters and threading tools needed to 
dodge metal pipe around basement obstructions. It 
bends easily around curves, and any saw or sharp 
knife will cut 


2 Technically, p 
polyethylene. It weighs about 
lent metal pipe, comes in standard pipe dimensions 
in coils containing up to 400 unbroken feet, and is 
absolutely inert with respect to drinking water and 
a long list of solutions and chemicals, 

For the home user, the last point means no “pipe” 
taste in the water, and, even more important, no 
pensive replacement jobs every few years, With 
plastic pipe, rust, scale and electrolytic corrosion 
just don’t enter the picture. Connections, either into 
conventional metal pipe or plastic-to-plastic, are 
made with molded hard-plastic fittings that are 
forced into the ends of the pipe and held permanent- 
ly by stainless-steel clamps. Plastic to metal fittings 


tic pipe is extruded 
n eighth of its equiva- 


SPECIAL FITTINGS are 
plastic. 
clamps 
draw plastic pipe down 
on serrated ends of fit- 
tings, making leak- 
roof connections. Fit- 
ings with threaded 
ends permit  connec- 

ms to standard pipe 
gs. Other fittings 
Jude reducers and 
matched to 
standard pipe threads, 


have standard pipe threads on one end for ease in 
making the joint. 

Not for hot water, Plastic pipe at present can’t 
be used for steam lines, or where water temperatures 
may exceed 160° F. This usually rules it out for 
domestic hot-water lines, unless it can be made cer- 
tain that the water heater will never deliver tempera- 
tures above this point, And while automatic water 
heaters are often set at 135° or 140°, the below- 
160° restriction could be a handicap with future 
dish- and clothes-washers, which sometimes require 
very hot water. 
ince plastic pipe suffers some ill effects from pro- 
longed exposure to direct sunlight, it should be 
covered at least lightly when installed outdoors. It 
does not deteriorate underground. 

Although the pipe will merely expand when water 
freezes inside it, alternate freezing and thawing 
eventually may burst it. Plastic pipe, incidentally, 
can’t be thawed by an are welder since it is not a 
conductor. Its insulating properties are so good, in 
fact, that some utility companies use it to shield 
men working among 4,800-volt high lines. 

Will it do your job? Answering this won't take 
much head scratching. Tests have shown that burst- 
Mg pressures range from 540 Ib. per square inch 
for 4” pipe to 200 Ib. for 1%” pipe, about as small 
and as large as pipe comes in most houses. Normal 
city or well-pump pressures don’t come anywhere 
these values. Since the stuff stays flexible to 
minus 40° F. and lower, you haven't any worries 
on that score. Laboratory tests indicate a working 
life of easily 30 years. 

How much? Plastic pipe costs less than copper 
tubing, about the same as galvanized metal, and if 
its flexibility and easy go-together permit you to do 
the job yourself, you'll beat the cost of that much 
professional cutting, reaming, threading, and wrench 
pulling. 

Even though it isn’t recommended for hot-water 
systems, plastic pipe has been found to be just the 
thing for radiant heating because it is jointless and 


HOME APPLIANCES like this water sof- 
hooke 
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far easier with plastic pipe. Insert 
adapters join the two lengths of plastic pipe to the jet. 
Threaded connections here are sealed with Permatex 
No, 2. Other standard pipe dopes are not recommend. 
ed on plustic fittings. After jet is connected, the pipes 
slide easily down the casing. Well casing also is now 
being made of hard pla 


easily formed into the necessary loops and 


coupling, you know that there are easier 


coils. Here, as long as temperatures are kept 
below 160° F., all is well. 

It’s ideal for wells, One job where 
plastic pipe reigns supreme is on a jet-well 
installation. If you have tried to juggle a 


way’ to enjoy life. Pulling the pipe to make 
repairs is even meaner, particularly if the 
pipe joints are rusted solid. 

All too frequently in metal pipe high frie- 
tion and seale team up to throttle pump ou 


jet on the end of a double length of heavy 
pipe, lower it into a casing, and hold it 
while new pipe sections are upended and 
threaded into what you hope is a leakproof 


put way below capacity. Naturally, the 
overworked pump has a shortened’ life. 
Plastic pipe, weighing only eight Ib. for 
every 100 Ib. of metal pipe, makes the whole 


How Joints Are Made 


METAL TO PLASTIC pipe connections require no 

ing know-how. In photo above, a metal coupling re- 
ceives male threads of galvanized pipe and the hard 
plastic insert adapter. Plastic pipe is then slipped over 
end of adapter and clamp tightened. 


4 


LENGTHS OF PLASTIC PIPE are joined 
by clamping their ends on notched 


HARD PLASTIC TEES and elbows also help make joii 
easy. Plastic plugs are available; a metal one is | 
shown here just to prove it will work. 


ends of an insert coupling or, as in 
above photo, a tee. A sealer is not 
needed to make joints watertight. 
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job a breeze, The jet is coupled to the 
pipe, the whole works is poked down the 
casing to the desired depth without a hoist, 
and the upper ends are sawed off and 
coupled to the pump. 

If the well gives trouble later, the plastic 
pipe can be pulled out intact—regardless 
of whether a structure has been built over 
the well. Jet pump installations may go as 
deep as 150 to 200 feet. The exact limits are 
established as the depth where the com- 
bined water head plus the pumping pres- 
sure does not exceed the recommended 
working pressure of the pipe. When you 
do a job like this, it is worth knowing that 
at least one manufacturer, the Carlon Prod- 
ucts Corporation, of Cleveland, tests eve 
foot of plastic pipe for eight hours at pre: 
sures well above working values. 

New connections are easy. Still an- 
other break to the user comes when the 
pipe must go into a trench. A plow furrow 
often suffices. Since straightness is not 
important, the pipe can be snaked around 
where it is wanted without regard for the 
limiting angles of conventional fittings. 

At a later time, if it is desired to inter 
cept the original pipe with a take-off to 
another pipe line, no excavation of full pipe 
lengths for cutting and threading is re- 


FLARED 
FITTING 


COPPER TUBING can be joined to plastic pipe 
with either flared or sweated fitt 
sketches show two uses of flared fittings. The 


quired. The original pipe is sawed open, 
a tee clamped in, and the new lead at- 
tached without fuss or bother. This feature 
makes plastic pipe attractive to cities for 
gas and water service leads, and to the 
farmer with plans which will require future 
taps into the main line. 

‘One inevitable problem of any new ma- 
terial is its acceptance in building codes. 
According to Walter S. Prendergast, general 
manager of one of the largest producers of 
plastic pipe, “most plumbing codes toler- 
ate it rather than approve it.” I find this 
understandable after listening to fiery re- 
marks from an old-time plumbing boss who 
wiped the white lead and cutting oil on the 
seat of his overalls, shifted his chew, looked 
me in the eye, and delivered his opinions on 
homeowners who so much as looked for 
plumbing parts in a catalogue with the idea 
that they might do some of their own work. 

From the insurance standpoint, the ma- 
terial is classified as “slow-burning.” It is a 
matter of record that plastic pipe in a Texas 
manufacturing plant did burn through and 
release its water, extinguishing a fire that 
threatened the plant. From this, it would 
seem that plastic pipe carrying water 
through your home might also serve as a 
thermo-triggered sprinkler system. D 


photo shows how a sweated-on female connee- 
tion can be used to receive the male threads 
of a plastic insert adapter. 
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WOOD FLOAT sTOWED 
LON DECK WHILE 


— : BOAT IS AT MOORING i 


une : 
a 
21), 100s ontarest - 
‘wren bert m 
CHAIN Ls ; 
weont + 


SINGLE MOORING is fine where there is plenty to chain. To moor, you grab float, haul 
of room. The one shown here has line hitched up line, drop an eye splice over cleat. 


METAL BUOY LAUNCHING BOARD 
MooMNG As SHOWN /EOCKED. ON. TRANSOM. 2 


MOORING AS SHOWN, MAKE METAL BUQY swivel nm 7 
UP COMPLETE RIG. ASHORE; / 
0 JO8 AT HIGH WATER suv 


swived 
PICKUP UNE ~ SHOULD 
1 SLIGHTLY LONGER “<< DROP SECOND WEIGHT 
ROP RST WEIGHT THA DISTANCE BETWEEN *2¥/y Tes WATER DEPTH 
‘UPWINO O8 UPTIDE MOORING BITTS ON BOAT BEYOND Its BUOY 
STRETCH EACH CHAIN 
(Of LINE TAUT 


DOUBLE MOORING, bow and stern, is essential 
where space is limited. Moorings shown have 


LASH_UNES TOCETHER 
ruury TO PREVENT WIND DRIFT 
" Pury 


PULLEY RIG enables you to moor boat out in Lines should be adjusted with care if there is 
deep water, pull it ashore when you want uch tide. Shore end can be tied to stak 


BOAT IS SWUNG TO SHORE 
WITH STERN UNE 


TEMPORARY ANCHOR MOORING puts you afloat. Stern line, fastened ashore, must be 
ashore without a dinghy, yet keeps your boat long enough to swing boat out to deep water. 
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By Clinton R. Hull 


E YOU want to duck an aching back 
from loading and launching your small 
boat every time you use it this summer, you 
need either a dock or a mooring. Docks with 
empty berths being scarce, you'll probably 
have to settle for a mooring. 

The idea of a mooring is simple—just a 
big weight dumped at the bottom of a 
harbor, with a line hitched to a buoy that 
you pick up to tie up. But to be safe your 
mooring must be the right weight, rig and 
position. Here are some suggestions. 

How big? Weight, anchor chain, and 
rope sizes vary not only with the size of your 
boat but also with the location, the type of 
bottom, and the shelter around the anchor- 
age. Your best bet is to ask the advice of the 
nearest Coast Guard station, or on small 
bodies of fresh water, the old-timers who 
know the place. 

What are they made of? Iron moor- 
ing weights are best—if you can get them. 
In the water, all objects lose roughly 62 
pounds for every cubic foot they displac 
Since cast iron weighs 455 pounds a cubic 
foot, it loses less than a seventh of its 
weight submerged. 

Concrete usually weighs only 144 to 150 


But choose the mooring best suited 
to your anchorage, the harbor bottom, 
local weather, and size and type of boat. 


pounds per cubic foot, so that it loses 41 
to 44 percent of its weight under water. 
Reinforcing it with iron scrap or heavy 
woven wire mesh, however, can add enough 
weight to do the trick. Cast it in 6” to 8” 
slabs with a ring center-mounted. You may 
want to mold in handgrips. A favorite way 
of using concrete is to pile scrap metal in a 
big galvanized wash tub and then fill it up 
with mix. 

Drop day. Mooring weights for most 
small craft are light enough so that two or 
three people can manhandle them into a 
skiff and over the side without shear legs 
or tackle. A-heavy canvas sling with rope 
handles may help you grab hold, Be sure to 
set the weight on a launching board cocked 
up on the transom, so you can just lift the 
board and slide it over the stern, Drop at 
high water, and allow 2% to three times as 
much chain or line as the water is deep. 

How many? With the standard single 
mooring, a boat swings a full circle as wind 
and tide shift. This is fine where there's 
room, but for narrow quarters you'll want a 
double mooring-bow and stern—so you 
won't bump your neighbors. 

What rig? You can use either a metal 
can fastened to a chain, or a wood float 
hitched to a line. With the can type, you 
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When winter comes. If you live where 
winter brings ice or heavy gales, you won't 
want to leave your mooring out. You can 
take off the float and drop the chain to the 
bottom—and spend a week grappling for it 
in the spring. Or you can manhandle the 
weight off the bottom and drag it ashore. 
Better than either is to remove the float 
but hitch a pi ire to the mooring 
chain and take it ashore. Then you just row 
out along the wire next spring to find the 
chain. But you're moored well out in 
the harbor you'll need a lot of wire. 

Upkeep. Chain links wear. Untreated 
rope becomes unsafe in 10 to 15 months in 
the water—and after only three to nine 
months in mud. You can lengthen the useful 
life. and discourage marine growths by 

— thorough treatment with creosote or a trade 
MOORING : 
Mold boat x high wind, Old engine bleck is Preparation like Cuprinol or Cuprolignum, 
favorite all-metal type. Heavy mushroom an- Reversing bow and stern lines occasionally 
chor holds where soft bottom lets it bed in. on double moorings increases their life, 
The chain should be cleaned periodically 
must hook the can and tie your boat toa and given a coat of asphalt-base marine 
ring in its tip. With the float variety, you int. Paint the underwater sections 
grab the flout and haul up the line which is buoy too. Do not use copper paint on gal- 
fastened to it. The line has an eye splice in vanized metal—and be sure that your buoy: 
the end, which is slipped over a cleat near and chains are galvanized if your mooring 
the bow of your boat. The float is stowed in salt water or water with a high mineral 
on deck while you're moored. content. END 


in J U NE for burglars. FBI Chief 


Hoover says there are 47 burglaries every 
hour each day in the U.S. Thieves like 
to work undisturbed, they can when 
you're on vacation. 


Tie most helpful partner 
ar has is the careless homeowner. 
Accumulated milk bottles, newspapers. and 
mail all invite thie Before you leave on 
I deliveries by mail or phone— 
not by a telltale note in milk bottle or mailbox. 
Lock every window and door. Put valuables 
in a safe-deposit box. Have the lawn mowed 
while you're gone. Leave shades up and tell 
neighbors and police you will be away; then 
a light in your house will alert them: And 
wait until you get back to have the local 
society editor write up your trip. Burglars 
love to be notified in advance. 
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EXTRA WIDTH of rails at after 


cher ieres 
el tri igher, 
heavier loads: Tomer’ 


Uxrit I put on these splash rails, a full- 


AT FULL SPEED, rail-equipped outboa: 
even with weight well forward. Rai 
large inboards as well as on small craft. 


throws little bow spray, 
are frequently used on 


How to Add Splash Rails to an Outhoard Boat 
Lima 


throttle run in my boat was a dampening 
experience. The bow kicked up a wall of 
spray and the wind blew it right in my 
lap. On a gusty day, I really got a shower. 

Now the rails keep me dry, Fastened 
just above the chine line where the bot- 
tom meets the sides, they catch the spray 
and deflect it downward. They also serve 
as rub rails and help the boat ride better. 

The rails are 1” by 2”, but since a 
piece that size would be hard to bend, I 
built each one up from two strips 1” square. 
The first is screwed to the boat and the 
second is screwed on top. Having a plastic 
hull with no frame, I had to screw the 
first strip on from the inside. With frame 
construction, you could screw it directly 
in from the outside. 

Lused ash, but any tough, bendable wood 
will do. The rails are planed to a point at 
the bow and squared off at the stern.—Clin- 
ton R. Hull, Costa Mesa, Calif. 


Seesaws Made 
of Scrap Pipe and 
Old Tractor Seats 


Younesrens get a big kick 
out of these sturdy seesaws 
made of pipe. The center 
support is welded and bolted 
from old gas pipe, and the 
long teeter beams pivot on 
short lengths of pipe slipped 
over the support arms. Metal seats from 
junked farm implements are bolted to the 
ends of the beams, and for the tiny tots, 


CURVE IN RAIL is made by fastening stern end 


and bending bow end down agai 
blocks bearing on original rub rai 


SECOND STRIP MN 
screwed to first, mal 
ing completed rail 2" 
wide, Screws ure 13" 
No. 9 brass, spaced 
8” apart, counter- 
sunk and calked. 


wheels from old steam valves are welded 


on to make handgrips.—George Simon, 
Phillipsburg, Kan. 
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KEEPING THE 


Home, 


SHIPSHAPE 


Outdoor cooking leaves you with 
less of a clean-up chore if pots are 
frst protected with thin fi 
dried soapsuds. Then when they're 
removed from the fire and dunked 
in the dishpan, any soot will wash 
off with the soap. 


Handsome garden furni- 
ture can be made from the 
frames of old foot-treadle 
sewing machines. You can 
salvage the iron sidepleces Wooden dea 
from dealers who accept 
outmoded machines as 
je-ins, 


andsawed ply 
s can be screwed to 
small angle brackets 
fixed to the top of win- 
dow casings and to sides 
of jambs, 


Anchor the dispenser 
and you can tear off tape 
with one hand, Fora per- 
manent fix, turn dow 
two screw hooks in tabl 
or desk until the di 
penser is_held firmly 
when slid into place. A 
C-clamp makes a tem- 
porary fastener. 


~~ POPULAR SCIENCE 


\ hand pull for a small drawer is easily 
improvised from an alarm-clock wi 
key. After drilling a suitable hole 
the key with a machine screw 
washer. 


h will sometimes drain a wet spot 
he look of the propert 
deep and fil about a third 
rock. Level off with dirt, then sod or plant to 
match the surroundings, 


a fine spray of water before bexin- 
g job. Point the spray at the 
rin a wide area around the work 


indoor 


Wood left in the socket when a tool 
handle breaks can be removed like this: 
Saw off the wood square with the 
shank, Drive a heavy wood screw into 
the, wood, “Remove the retaining pin 
and lock the screw head in av 

Sie of tos seeker oath a cald chiaeh 
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ha Site; 


‘Trim and colorful, this 10%" by 15° terrace roof 
cost about half for the frame and half for 


the canvas pancls. Posts can be pulled up and 
entire roof removed for storage in off seasons, 


Canvas Sun Roof 
Shades Your Terrace 


Water pipe and awning fittings make a 
sturdy frame for canvas panels tha’ 
will add a lot to your summer comfort. 


ON’T let that roof over your terrace 

patio or porch remain a pipe dream. 
Build a frame of the pipe, add some canvas 
panels, and there's your roof—colorful, dur- 
able and inexpensive. 

Ordinary water pipe does the job. If 
you have a good grip, you won't even 
need a pipe wrench; hand-tightened joints 
will do. No pipe dies? You can buy the pipe 
threaded to order. For posts up to 7’ high 
and rafters up to 15’ long, %” pipe is heavy 
enough. Use 1” pipe if frame members 
must be longer. 
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You will also need three kinds of standard 
awning-maker's fittings, shown at the top 
of the next page, plus canvas and cord. 
Canvas comes in a variety of colors and 
weights. A grade good for four or five years 
runs about $1.30 a square yard, Whi 
Khaki are slightly cheaper. There a 
serviceable twills and ducks at about 85 
cents. The better materials are water- and 
mildew-proofed. Canvas will last longer if 
painted and stored over the winter, As such 
material commonly comes 30” wide, it's 
economy to plan your panels in that width 
or some multiple of it, You'll also save 
trouble by ordering them with a hem at one 
end and grommets along the other three 
edges.—Jerry Parker, Sonoma, Calif. 


r's fittings hold Red and rafter jers are Posts can set_in deck 
ther. Eye end (left fastened with wood screws to flanges bolted to a floor, or in 


Awni 
pipe 


above) screws on pipe, has one-by-four Kets fixed in concrete, The 
to fit into rod and rafter wall. If 1 Ket above is simply.a piece 
iolder (above, center), Holder wall a er pipe with a big nail 
clan) at 90 we nthe boards t 1 its lower end to, an- 
rafter. Slip ) has and some on battens, chor it in the concrete, ‘The 
head that slides on pipe until smooth wall, stringer wor upper nail goes through both 
locked by setscrew. ‘The stem not be needed. Four hold post and socket to lock the 
is threaded, are 8’ above terrace floor post in. 


Te jd onto the — Wateh out that concrete does 
eye ends two end raft- front bar the entire as- not bury nails that lock posts 
ers. Thre sare put on anbly is then raised by one in their sockets, If it does, 
the 15° fre An extra tee It will stand by itself posts cannot be removed, To 
is screwed to cach out plumbed. —_fift then out for storage, ex- 
rafter and slid on, while th the posed nails are simply knocked 


is out. Locking nails should not 
be omitted, as a high wind 
‘ould then make entire roof 

«olf 


eye ends are placed in the ened, 
two end holders on the wall 
Finally, slip tees are screwed 


on the end posts 


ront bar with Vene 
cord throug 


rafter ends, 
rafter holders with 
anvas (parallel to wall 
also clamped in h 


with 
END | 


trial assembly shown 
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By Kenneth M. Swezey 
ous right, it’s 


the humidity. It’s the 

humidity that leaves you gasping after 
a five-block walk in the sun, with your shirt 
stuck to your back, It's the humidity th: 
makes your cellar shop and game room dank 
and unlivable. It’s the humidity that rusts 
your tools, mildews your camera, and turns 


Cooling uir below its dew point sque 
moisture—that's how a mechanical dehumidifier 


works. You can find the dew point of the air at 
any given time by a simple experiment. Add ice 
water, as shown above, to a third of a glass of 
water at room temperature, stirring it with 
thermometer. Note carefully the temperature at 
which moisture first becomes visible on the g! 
Stop adding water and then note the temper: 
ture at which the moisture on the glass disap- 
pears. When you average these two figures 
you get the dew’ point of the air. 
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You Can 
<= Handle the 
Humidity 


These home setups show how machin 
and thirsty chemicals can blot the air. 


your winter shoes into fur-green slippers— 
moldy green, that is. 

Until fairly recently, all you could do 
about the humidity was cuss at it. Now you 
can buy chemicals that drink up moisture in 
closets and tool chests, or a portable me- 
chanical dehumidifier that will wring water 
from the air of a whole room. Here’s how 
they work. 


A we 
hanging twin thermometers side by side. Wrap 
the bulb of one with a wet cloth and put the end 
of the cloth in a glass of water. Turn a fan on the 
thermometers and after a minute or two note the 
The d 


nd-dry-bulb hygrometer is made by 


ading of each. bulb thermometer will 
give you the room temperature, The wet bulb 
will give a lower reading: the drier the air, 
the greater the difference will be between the 

The table in the next column converts this 
difference into relative humidity. OF course if 
the relative humidity is 100 percent, no water 
whatever will be evaporated at the wet bulb, 
no cooling will result, and the two temperatures 
will, remain exactly the same. In this case 
you're living in a cloud. 


Spraying water into the air, as some home air 
coolers do, drops temperature but increases hu- 
midity as’ the homemade test chamber above 
shows. Make a hole in one end of the carton as 
shown at left, and place a temperature and hu- 
midity indicator in the other, protected from 
spray by a cardboard partition: Cover the open 
face with transparent cellulose. Start by reading 
temperature and humidity when carton is fille 


Think of the air as a sort of gaseous 
sponge that can hold water in the form of 
invisible vapor. How much water depends 
on the temperature: the warmer it is, the 
more vapor can be held. The amount of 
moisture actually in the air at any time 
is a percentage of this maximum amount, 
and is called the relative humidity. For ex- 
ample, if the temperature is 80° F., a cubic 
foot of air can hold nearly 11 grains of 
water vapor. If it is actually holding only 
5% grains, the relative humidity is 50 per- 
cent, 

Suppose the temperature drops from 
80° to 50°. Now the air can hold only 4 
grains of water vapor per cubic foot: 1% 
grains must be dumped, so that much vapor 
condenses into water. The temperature at 
which condensation starts in air of a 
moisture content is called the “ 

Warm wet air hitting cold earth at nigh 
is chilled below its dew point and condenses 
water vapor on the grass. You get “dew” 
also in the cellar on cold-water pipes or 
chilly walls. A mechanical dehumidifier 
works the same way. Room air is chilled be- 
low its dew point by being blown across a 
refrigerated grid. Part of its water vapor 


with ordinary room air. Next spray water at room 
temperature through hole for about half a min- 
ute, as in the right-hand picture, and plug it 
with a cork. After eral minutes note the 
temperature and humidity again, You'll find 
the temperature has dropped but the humidity 
is up. The air has lost some of its heat in 
changing the water drops to vapor, but the 
moisture content of the air has increased. 


condenses and goes down the drain; the 
dried air is blown back into the room. 

To make you comfortable, the air 
must be dried enough to permit your perspi- 
ration to evaporate sufficiently fast to keep 
your personal cooling system working. Ac- 
cording to experts, that means a relative 
humidity between 30 and 70 percent. Mold, 
mildew and other fungi thrive best in hu- 
midities above 75 percent. Corrosion is likely 
to attack iron and steel if the humidity rises 


dehumidifiers work can be 
shown by blowing air past a can of ice cubes. AS 
the air hits the can it is cooled past its dew point, 
the water vapor in it condenses and is left on the 


JDRY-BULG] DIFFERENCE BETWEEN WET AND DRY BULBS 
TEMP. Pe Ee Boe ee 
(DEG. F.) RELATIVE HUMIDITY (PERCENT) 
50 ar | 62 | 44 | 28 | 12 
60 ea | 68 | 53 | 40 | 27 How mecha: 
70 a6 | 72 | 60 | 48 | 37 
80 87 7 64 34 } 44 
90 eo | 7e | 68 | 59 | 50 sides of the can. 
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Silica gel’s effectiveness in fighting rust is 
shown by simp test above. Hang a porous cloth 
bag of the chemical in a jar in which you've put 
a polished strip of iron and a few drops of water. 
For comparison, set up a similar jar without the 


much above 30 percent. For smaller rooms, 
closets, or drawers, chemical dehumidifiers 
are often used. One kind absorbs water until 
it dissolves. Then you throw it away. It's 
cheap and can be used wherever the drip- 
pings won't do any harm. A more expensive 
type, such as silica gel, does not dissolve 
but merely causes water to condense on its 
porous surfaces. Because there's no drip, this 
type is best suited for tool cabinets and 
other small enclosures. It can be re-used 
after baking in a 350° oven. If silica gel 
crystals are soaked in a chemical such as 
cobalt chloride, they will turn from blue 
to tattletale red when they've taken all the 
water they can hold and should be dried out. 

Blonds preferred. One easy way to 
measure relative humidity is with a human 


to ke 
out, 
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Water-grabbing chemi- 
are used 
as candy and tobacco 
them from drying 
‘0 see how 
cal chemical of this sort 
works, stand a small open 
vial half-full of glyceri 
and another ‘half 
water in a large jar, which 
is then closed airtight. As 
shown in photo at right, 
the water level goes down 
from day to day, but the 
glycerine level rises. This 
is because glycerine has a 
lower vapor pressure than 
water, 0 it absorbs the 
moisture that evaporates. 


wnat 
chemical, Screw the caps of the jars on tight! 
and put them aside for a few days. The result 
is shown at the right above: the iron strip in the 
jar containing the silica gel is still bright; the 
other one is aly rusted, 


hair—preferably a blond one. It expands in 
a humid atmosphere, contracts in a dry one, 
moving a pointer attached to one end, An- 
other simple device is a wet-and-dry bulb 
hygrometer. It measures how quickly water 
evaporates, which in turn directly reflects 
the amount of moisture in the air—the quic! 
er the evaporation, the drier the air. This 
speed is found by wetting a thermometer 
bulb and moving air past it. The faster the 
water on the bulb evaporates, the more en- 
ergy in the form of heat it will take out of 
the air, and the lower the temperature of the 
wet-bulb thermometer will drop. By com- 
paring the wet-bulb temperature with that 
of an ordinary thermometer nearby, the 
speed of evaporation—and the relative hu- 
midity—can be figured. END 


such prod- 


typi- 


full of 


Water Trike 
Makes It Easy 
to Paddle 

as You Pedal 


Tus old bicycle, buoyed up by three fuel 
tanks from an auto graveyard, lets its rider 
skim a lake like a giant water bug. Sheet- 
metal paddles welded crosswise to the 
wheel rim provide propulsion. A framework 


Mayon parts of these two back-yard bar- 
becue grills were gleaned from junk. One 
is portable enough to toss in a car's luggage 
compartment for picnics and beach parties. 
The other will have to remain in the back 
yard, but it can be wheeled from place to 
place there. 

The first barbecue has a bowl that comes 
ready-made. It is a discarded disk from a 
plow. To this was welded three angle-iron 
legs and a rim of %” steel plate. (An old- 
fashioned tire rim would serve as the bowl 
rim.) A square of welded steel mesh laid 
over the hole in the forms the grate. 
The grill consists of similar material. 

An old iron kettle forms the firebox of the 
rolling barbecue. The chef can regulate his 
cooking by cranking a jack to vary the dis- 
tance of the grill from the fire. 

The kettle is bolted to a frame made of 
X” pipe, a piece of sheet metal welded 
across the frame serves as a table, and a 
trailer wheel rolls the unit around. The grill 
s snugly on a shaft welded to the end 
of the jackscrew, which passes up through a 
hole drilled in the bottom of the kettle. The 
fire is built on several pieces of iron rod and 
a disk of expanded metal lath that rest about 
3” below the top edge of the kettle. 
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of %” angle iron supports the bike between 
the floats. David Myers of Decatur, Ind., 
who built the water trike, welded the 
frame but was careful to keep the torch 
away from the tanks because of danger of 
an explosion from lingering fumes. The 
tanks were made airtight by soldering the 
seams and openings shut. The trike easily 
carries a 200-pound adult, 


ick-Yard Grills Come from the Scrap Heap 


Out of the cornfield. The 
» bowl of this lightweight 
barbecue grill was once a 
plow disk. A steel rim was 
welded around the edge. 


Old. 


ime iron kettle was resurrected to serve 
as the fire pot 


for this barbecue. 


Cabinet Dries Clothes 


I sur this simple plywood cabinet so 
that we would have an inconspicuous dry- 
ing place for nylons, woolens and other 

sensitive fabrics that 
can’t be put into an 
automatic drier. The 
cabinet has a sliding 
rack that holds the 
clothes and is fitted 
with a counter top to 
match other kitchen 
units. I bored holes 
near the bottom to ventilate it and installed 
a fan to circulate the air.—J, E. Brown, Pitts- 


ford, N. Y. 
Tool Holder from Coat Hooks 


‘A quicx wall holder for shop tools or 
kitchen utensils can be made by pressing 
two coat hooks together back-to-back. The 
spring action holds the hooks together, and 
they interlock to provide five openings. 
Screw one side into the wall and clip off 
the outer screw.—J. J. Rea, Urbana, Ill. 
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Light Warns of Drill Danae 


Wuen you're drilling in a radiant-heated 
concrete slab, this warning-light setup will 
let you know if you strike a pipe in time to 
avoid damaging it. Connect a six-volt bat- 
tery and bulb in series with a furnace pipe 
and your drill, as shown above. Then if 
the drill point strikes metal, the circuit will 
be completed through the house plumbing 
and the bulb will light—O. L. Long, Man- 
hattan Beach, Calif. 


Film Drier Takes Small Space 


Dayixc cut films on spring clips takes 
too much space because they hang side by 
side. By boring holes in ordinary clothes- 
pins and stringing them on a coat hanger, a 
dozen films can be hung in a small space. 
Unwind the hanger, slip them on with tub- 
ing for spacers, and refasten the hanger with 
tape.—A. L. Schoeni, Falls Church, Va. 


: Workshop 
Wisdom 


Now shed a brie{ tear for Joe Gunch, 
Who worked on a big power punch. 
By nature too hasty, 

He bypassed the safety. 

The last heard of Joe was a crunch. 


CLEANING WINDSHIELDS 


BLOWING OUT SANDING DUST 


JET-CLEANING SMALL MECHANISMS 


DRYING WET SPARK PLUGS 


AIR-DRYING SMALL PARTS 


DUSTING INSECTICIDES 


Squeezing Extra Service 
from Plastic Bottles 


Better grab th 


MPTY squeeze bottles have a lot of utility 

left in them. They make handy little 
bellows for puffing dust, filings or abrasive 
grains out of inaccessible places and deli- 
cate mechanisms. The air from them is 
drier than breath and less likely to cause 
rusting. 

Made of polyethylene, these bottles come 
in both dispenser and sprayer types. The 
latter has a tube reaching to the bottom and 
will spray upward. The dispenser bottles 
have simply a small hole at the top and must 


Opry ur DISCARD 
PLUG ANO TUBE 


empty plastic squ 
thrown out. They’Il come in handy in the workshop 


e containers before they're 
around the car. 


be inverted to squeeze out the contents. 
Cutting off the tube converts the spray type 
into a dispenser. 

Under the cap of these bottles is a small 
plug that fits like a cork and can be pried 
= with a knife for refilling. If the jet or 


the orifice smaller by touching the plastic 
around it with a wire heated in a match 
flame. Petroleum, turpentine and lubricating 
oil won't hurt polyethylene at temperatures 
below 158° F. 
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PSM File 

| Keeps Copies 
at Your 
Fingertips 


Your back issues won't get lost, strayed 


dog-eared if you keep them in these 
y-to-make corrugated-board cartons. 


‘OU can quickly look up plans, articles 

and other information in Porutar 
Science Montuy if you keep your back 
copies in a file like this. Made of ordinary 
corrugated cardboard, each box holds six 
issues and has a place on the side for list- 
ing stories you may want to find later. 
They're sturdy, handsome and you can 
mass-produce a bunch of them in an eve- 
ning. The boxes were designed by noted 
cardboard engineer Richard E. Paige (PSM, 
Mar. '52, p. 165), who shows you in pic- 
tures how to put one together. 

Next month, PSM will publish a full 
year's index that you can file right along 
with your issues for quick reference. 
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LAY OUT PATTERN of file on cardboard panel 

cut from large box. Use soft pencil to avoid 
gouging face. Fold-lines should run across 
corrugations for greatest strength. 


‘] BEND TOP AND BOTTOM PIECES UP; then fold 
glued side flap over these. Use blocks and 
C-clamp to hold flap while glue sets. Spread 
glue on other flap and repeat process. 


PLACES FOR LABELS are masked before SPREAD BEAD OF GLUE a both edges of 
1 


y flap. ly one flap 
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By J. W. Rocke 


JF, X08 own, a power mower, outboard 
motor, garden tractor or some other 
gasoline engine, the chances are it has a 
magneto. This is the little juice-maker that 
kicks the spark plug. Unlike a battery igni- 
tion system, a magneto generates its own 
current by the relative motion between a 
set of magnets and a coil of wire and steps 
up the juice to high voltage. You just give 
it a push and it's on its own, 

Magnetos are a tough, tireless breed that 
run for years and wear like the iron they're 
made of. But when they do kick up, there's 
no need to dry-dock your boat or go back 
to mowing the lawn by hand. Most troubles 
are a matter of adjustments that you can 
make yourself, Those you can’t can be 
handled by any garage with standard auto- 
ignition test equipment. A defective part 
is a couple of bucks and a half-hour re- 
placement job to put you back in business. 

‘There are many types of magnetos, but 
the parts are always the same. The coil can 
remain ry and the magnets move, or 


ees is m2 _ 
FLYWHEEL MUST BE REMOVED to reach magneto 
parts. Wedge flywheel against block to pre- 

turning and loosen retaining nut on 
shaft. Some nuts may have left-hand thread. 
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@What You Should Know 
. About Magnetos 


When your power mower or outboard quits, 
here’s how you can quickly find the cause. 


the magnets remain stationary and the coil 
move. Or both may remain stationary with 
the relative motion provided by a soft iron 
armature moving between them. 

‘The photos show a typical small-engine 
magneto where the magnets, set into the 
rim of a flywheel, are spun around a fixed 
by the crankshaft. 

Breaker points are critical. These are 
electrical contacts that are opened by a cam 
on the crankshaft every time the flywheel 
rotates, creating the electrical snap that 
fires the spark, If the points open too early 
or too late, the current in the coil will be 
below peak strength and give a weak spark. 
This is more important in a magneto than in 
a battery ignition system because of the com- 
paratively low primary voltage you have to 
work with. If you don’t grab it while it's 
hot, you lose it. 

You can’t do much about basic timing, 
which is determined by the position of the 
cam on the shaft and generally isn’t ad- 
justable, But the spacing of the points also 
affects timing and should be carefully set 
to the specified clearance. 


TAPPING CRANKSHAFT thi: 
taper-mounted flywheel, though a gear puller 


is surer. Never drive wedges between fly- 
wheel and mounting plate as plate may crack. 


Excessive spacing, or a weak spring that 
doesn’t close the points in time for the next 
spark, can also cause intermittent misfiring 
at high speeds. This is especially impor- 
tant on high-performance jobs like out- 
boards and can mean the difference between 
leading the pack or eating their spray. 

Another sure way to miss the Sunday mo- 
torboat outing is with points that have be- 
come gummed with oil and grease or pitted 
and carbonized from arcing. Both cause 
poor contact of the points, preventing proper 
build-up of current in the coil. Result: weak 
spi no start, and you're left waiting at 
the dock. 

Clean the points as shown in the photos. 
Slight pitting can be smoothed down with 
fine sandpaper, but don't fuss around with 
points that are badly scarred. These are 
hard to hone by hand without upsetting 
their alignment and spoiling good contact. 
If they're bad, buy a new set. 

Use the right condenser. The con- 
denser does two things for you. Connected 
in parallel with the breaker points, it ab- 
sorbs the electrical surge created when the 
points open, preventing arcing that would 
burn and pit them. It also reverses the cur- 
rent flow, sending the charge back to the 
coil with’ the smack that gives the spark 
muscle. 

Any leakage in the condenser or loose con- 
nections causing high resistance to the cur- 
rent will rob the spark, and you won't get 
enough juice to light up a firefly. You can 
tighten the connection with a screwdriver, 
but the condenser itself requires special 
test equipment. If everything else checks 


BURNED-OUT coil pri- 
mary can be detected 
with ohmmeter, as 
here, or bulb and bat- 
tery. Block breaker 
points open with card- 
board and connect test 
leads across point ter- 
minals. Insulate con- 
denser case from 
mounting plate. To 
cheek secondary, con- 
nect high-range ohm- 
meter between plug 
and ground. Low read- 
ing indicates a short. 


BREAKER POINTS are actuated by cam on crank- 


ft th 
points 


prerny, WORN POINTS: 
wing fine sandpaper between fu 
fling which roushe 


contact, 


hat pushes out plunger and opens 
“ach time shift rotates. Coil on 
mounted above flywheel. 


Replace badly pitted points. 
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\P between coil pole shoes and flywheel 
should be just enough to prevent rubbing but 
not more than .012”. Check ickness 
gauge. Too-wide gap weakens magnetic field. 


How a Flywheel Magneto Works 


Me Fue, 

~ 7 
SPARK’ Magner 
Be 


H 


S08 CONDENSER 
Magnet 


AS MAGNETS rotate around coil 
shoes, low-voltage current is generated in 
coil primary, consisting of few turns of 
coarse wire.” Magnetic field is strongest 
when magnets are directly opposite pole 
shoes, but due to lag, current does not 
reach peak strength until ma have 


denser absorbs surge, then 
1g 


into coil, causing complete and 
oe primary circuit. This induces 


—20,000 to 25,000 volts—it jumps gap in 
rk plug, creating spark that fires 
charge. By this time, magnets have ro- 

it 


tal 
wl 
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comes = 
GREASE OR CARBON on breaker points pre- 
vents good contact, weakens current. Clean 
ints with brush soaked in carbon tetrachlo- 
ride, then draw hard paper hetween faces. 


out, it’s worth a trip to a repair shop. If 
it proves at all weak or leaky, chuck it, 

Get the right replacement, too. If the 
Gotrocks are coming to dinner and the lawn 
needs a haircut badly, you can probably get 
ith an auto-ignition condenser as an 
'y substitute. But get the right one 
as soon as possible. A condenser of the 
wrong value can cause a weak spark and 
burning of the points. 

Checking the coil. If Junior comes 
sputtering in on his motor scooter claiming 
it worked fine when he started and then 
suddenly conked out, there’s a 50-50 chance 
that the coil’s at fault. The other 50 is a 
bad condenser, which may show similar 
symptoms. 

Coils sometimes check okay when they're 
cold, then fail after warming up due to ex- 
pansion that produces an open circuit, For 
this reason, coils should be warmed up be- 
fore testing, or you'll be as fooled as Junior. 

You can check the primary of the coil 
with an ohmmeter, as shown in the photo, 
or by connecting a battery and bulb in 
series with the windings, Failure of the 
bulb to light or no response on the meter 
indicates that the coil is burned out and 
must be replaced. 

The secondary, due to its high resistance, 
can be checked only by a high-range ohm- 
meter, If you don’t have one, throw the en- 
gine in the car and take a run down to Joe's 
garage. He'll check it in a couple of minutes. 

Look at the spark plugs. These, while 
not a part of the magneto itself, are another 
major source of trouble and should be 
checked at the same time. 

Fouled plugs should be thoroughly 
cleaned and their points gapped to specifica- 
tions. Badly worn, burned or pitted plugs 


FELT WICK, saturated with is used in some 
magnetos to lubricate breaker-point cam. 
This should he kept oiled, but apply only one 
drop. Excess oil may cause oxidation of points. 


should be replaced. Since you need only 
one or two, frequent replacement won't 
break the bank and will help your engine. 

Don’t abuse the magnets. You can do 
a lot of worrying about the magnets, but 
the main thing to guard against is accidental 
demagnetizing. Handle the flywheel care- 
fully when you remove it from the magneto, 
and avoid sharp blows with a hammer, ex- 
cessive heating or passing them near a large 
current-carrying coil. 

Magnets can also lose strength through 
age. Proper testing requires special equip- 
ment, but you can get a rough idea by 
simply seeing what the magnets will hold. 
‘A good healthy set should easily pick up 
several small wrenches. If they won't, they 
should be returned to the manufacturer for 
remagnetizing. END 


SPEED is controlled on 
many outboards by 
~ handle that 
neces or retards 
spark, Heat-resistant 
grease should be put 
on breaker-point block 
that rides cam. 


GOVERNOR, used on 


above set speed. Spring 
is adjusted by knurled 


nut (pencil). Other nut 
adjusts point gap. 


MAGNETOS 
i POSSIBLE CAUSE 


‘Weak magnets 

Weak coil 

Leaking condenser 

Loose primary “connections 

Cracked spark-plug wire 

Armature air gap too wide 

Improper point ap at 

Dirty or bummed points ‘Clean oF replace 
cn oF shorted coil Replace 

Shorted condenser 

Breaker points open, of failing to open 

Primary wiring short 


TROUBLE 


Weak spark 


No spark 
Correct shart 


Intermittent misfiring 


fat love speed 


Point ap too small 
Weak ‘condenser 
Improper sparkplug gap 


Tega 
SEP condenser 


Intermittent misfiring 
a high speed 


Eacessive breaker-point a 
Weak breaker-point sprig 


Magneto faite 
‘after emine is swarm 


Tegal short in oll 

ine to expansion 

Internal short in condenser 
due to expansion 


Excemive burning of points | 


es aol 
i dees 
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Guide Centers Transverse Holes. With this drill jig you can 

drill holes accurately across the center of work held in the lathe. 

N EW The height and direction of the bushing hole are the only critical 
matters. Fit the three parts together and lock in the compound. 

0 Set the compound parallel with the bed and drill a %” hole with a 

drill held in the headstock chuck. Bore this hole out to 4” with a 


boring bar held between centers. 
f In use, the compound is turned at right angles to the lathe bed 
and advanced close up to the work. The drill is then guided into 


the center of the work by the bushing, one of which must be 
made for each drill size.—Joseph Tracy, NYC. 


5 


Set of Mandrels Aids Lathe Work. This 


set of mandrels, ranging from ” to 1” will 

solve many of your work-holding problems, ; the proportions vary according 
such as facing both sides of a flywheel. as shown in the chart at lower left. 
You can also use them to mount slitting Work is held between the collars, which 


saws and milling cutters between centers are forced up tight by the end nut. Collars 
should be a sliding fit over the untapered 
wor coun worn | Ormesoss working area of the mandrel, and are of 
varying lengths. The mandrel diameters 
are the only critical dimensions, and should 
be held to a —.002”tolerance, 

Mandrels are turned between centers, 
and the ends centerdrilled oversize to pro- 
vide generous bearing surfaces, Flats for 
the lathe dog are filed on the shank ends of 
the mandrels. Two wrench flats for tighten- 
ing are filed on the nuts.—Will Thomas, 
Buffalo, N. Y. 
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Key Snaps Back. 
You needn’t hunt for 
the chuck key if it is 
attached by a rubber 
strap, nor can you 
leave it in the chuck, 
for the rubber snaps it 
out. Anchor a #”-wide 
strip of inner tube to 
the drill-press head 
near the column, cut- 
ting it so short it must 
be stretched to reach 
the chuck. Loop the 
other end loosely 
around the key, mak- 
ing the joint with rub- 
ber cement. 


Woodruff Keys 
Drive Bushings. 
When rebushing a 
spindle bore, you can 
waste time tapping 
the worn bushing out 
with a thin rod from 
the opposite end. 

‘A pair of half-round 
Woodruff keys, 
dropped into the bore 
and shifted to cover 
the bushing, will per- 
mit you to drive it out 
with a few blows on 
a rod of about the 
same diameter as the 
bushing opening—Frank M. Butrick Jr., 
Alma, Mich, 


Clay Holds Measuring Wires. When 
measuring thread diameters with the three- 
wire method, press the wires into a ball of 
modeling clay to hold them in position. 
The clay is soft enough to allow the microm- 
eter to align the wires as it closes on them. 
—R. Walker, Bel Air, Md. 


Handy Tool Deburrs Holes. A 60° 
countersink, set in an old radio knob, will 

H save you time and 
much ‘drill changing 
when you must re- 
move the burrs from 
drilled holes. Grind a 
flat on the shank of 
the countersink for 
the  setscrew.—Roger 
Isetts, Kenosha, Wis. 


Make Tubing Telescope. Tubing just a 
bit too small to telescope with the next size 
can be expanded as much as .010” by 
pushing a plug through as above. Turn a 
slight taper on the plug and turn a recessed 
anvil (in foreground) to place against the 
work while the plug is pushed clear through. 


Vise Jaws for Small Work. Use these 
auxiliary jaws in your bench vise to grip 
small parts while you perform hand opera- 
tions on: them. You'll find the parts easier 
to see and less likely to be crushed. 

4 ane gs of flat stock and some %” 
rill rod from your 

serap bor are all you Weel 
need to make the 
jaws. To use, drop the 
jaws between the vise 
jaws—the holding pins 
will support them— 
and adjust the Allen 
screw to separate the 
bottom slightly more 
than the ¢ 

the piece to be held. Place the work be- 
tween the jaws and tighten the vise enough 
to secure it. The spring, which is housed 
in the two %” counterbores when com- 
pressed, opens the jaws when the vise pres- 
sure is released.—Henry Sevcik, Los Angeles, 
Calif, 
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Choose 


OGGONE, stalled 
my neighbor, Mike Oak: 
had this table saw six months 
blade binds and the motor 


“Haven't 
and now the 
ms.” 

“Turn it off and let's have a look,” sug- 
gested Joe Nix, another neighbor of mine 


He cleaned his bifocals an 

I kept quiet. When Joe Nix talks, I listen. 
He used to be a saw maker, and he knows 
power tools about as well as anyone you'd 
hope to meet. 


put them on. 
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How to 


for Your 
Circular Saw 


You can buy a lot of blades and still not 
have the one you need. Knowing what 
types there are and when to use them 
will save your money—and your blades. 


CROSSCUT 


‘aS 


ws 


Blades. 


NOlLyNiaWO> 


Joe squinted at the blade. “Dull,” he 
said. “Get it sharpened and it'll cut. 

“But that’s a hollow-ground blade,” ex- 
claimed Mike. “I figured with what I paid 
for it, it should last. . .” 

Joe held up his “Wha 
for was the hollow grind-the b 
grinding the blade down so it 
the teeth and center than in between. 
That way, the blade runs freely in the cut 
without the teeth needing any set.” 


you paid 
iness of 
thicker at 


“Set is where the teeth are alternately 
bent left and right?” asked Mike. 

Joe nodded. “The set in a flat-ground 
blade produces a wide kerf so the blade 
won't bind. But it gives a rougher cut. 
Now a hollow-ground blade gives you a 
very smooth cut and saves a lot of work, 
but it costs about three times as much.” 

“How many kinds of blades are there?” 

“About a dozen that are useful in the 
home workshop.” 

“Yike,” yelped Mike, “that’s expensive.” 

Joe grinned. “Maybe I’m prejudiced be- 
cause I used to be in the business, but I 
can’t see that it costs any more to stock 
the blades you need than to try to sneak by 
with one or two and then spend your money 
having them resharpened all the time. 

“Look,” Joe added, “I'll slip over to the 
house and fetch some of my blades to gi 
you an idea what I mean. 

It was quite a collection that he brought 


ba 
‘There are, of course, three types of 
blades for your circular saw,” Joe began. 
Rip, crosscut, and combination. This orfe’s 
a standard ripsaw, flat-ground. 


“When you cut with the grain of the 
wood, you need teeth like these. They act 
like tiny chisels to rout out the wood. The 
gullets—these curved places between the 
h—scoop out the sawdust. Here, 
Mike took the blade Joe handed him and 
ted to put it on the saw. 

“Say,” frowned Joe, “is that how you al- 
ways put on a blade—just any old way?” 

Mike looked puzzled. “Sure, why?” 

“A blade should be mounted with the 
trademark at the top and lined up with the 
scribe mark on the arbor. Thea you're sure 
it’s always on the same way.” 

“But the blade’s round. Wi 
does it make how it's put on?” 

Joe chuckled. “That's just it—the blade’s 


difference 


not round. You see, the hole must be a little 
larger than the arbor so you can get the 
blade on, That means the radius of the 
top is slightly shorter than that of the bottom 
half that hangs down. When the blade’s 
sharpened, the bottom teeth are ground 
down shorter than the top ones so both 
radiuses will be the same. But if you got 
the blade on wrong with the short teeth at 
the top, it would be out-of-round. That's 
why you alw want to put it on the same 
way—the way it was ground 


Crosseut Teeth Shear Wood 


Mike carefully lined up the blade, turned 
on the motor and ran his half-ripped two-by- 
four the rest of the way through. It went 
fast and cleanly. 

“Well, that’s better,” smiled Mike, Then 
he looked critically at the piece of fir, “But 
it’s not such a smooth cut.” 

No,” agreed Joe. “You use a rip blade 
for rough work and when you want to do a 
lot of ripping quickly.” 

Joe spread out three more blades, “Now 
let's a look at the blades used for 
crosscutting, generally called cutoff blades. 
These must shear the grain of the wood, 
so the teeth an alternate face bevel, 
providing sharp knife edges to the left and 
right. This one’s a regular flat-ground cut- 
off.” 

“That’ 
use if I hav 
crosscutting to 
put in Mike. 

“Right—unless you 
need very smooth 
cuts. Then you'd like 
this smooth trimmer. 
It's a hollow-ground 
cutoff saw. The tecth 
have a 45° bevel so 
they act like knives - 
and actually plane the ends of the lumber. 

Mike pointed to the third cutoff s 


the one to 
a lot of 
do?” 


- 


ing on a dime. What's it good for 

“That's called a miter blade. You'd use it 
for extremely smooth cutting off and miter- 
ing on light stock. It's especially good for 
anyone doing fine work—models, small 
boxes and suchlike.” 

“Say. what about blades for a portable 
saw?” asked Mike. “My wife is after me to 
build a sun porch, and I'm going to get a 
portable if I do that job.” 

“itll use the same types as the table 
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or radial-arm saw,” Joe told him, “Except 
that the blades will have special center 
holes to fit your particular brand of saw. 
There are also a couple of kinds made just 
for portables. One is a fine-tooth cutoff for 
quick sawing of soft wallboards and insu- 
lation boards. Another is a flooring cutoff, 
sometimes called a nail saw. It’s good 
for old flooring, secondhand lumber, any- 
thing where you might hit a nail.” 

Joe brought out some more blades. “The 
rest of these are combinations. Any of them 
will do ripping, crosscutting or mitering. 
You use them to avoid changing blades 
every other minut 

Mike and I examined the first one. I 
could hardly tell it from the rip blade until 
I saw that the teeth had a little less hook 
and were beveled. 

Joe was smiling. “This is the plain-tooth, 
flat-ground combination, a good all-around 
blade for moderately rough cutting. It 
cuts fast and is easy to sharpen because 
all the teeth are 

Mike was eyeing an odd-looking blade 
with an unusual arrangement of teeth. 
“What's this one?” 

“That's another flat-ground combination. 


Each section has two cutting teeth and a 
taker, so it's often called a novelty saw. It 
cuts smoother than the ordinary combina- 
tion, but takes a little more power. 

Mike picked up the next blade, “Let me 
try to guess this one. It’s the same as the 
last, but has four teeth to each raker, It 
probably cuts smoother still.” 

“Good guessing.” Then a twinkle came 
into Joe’s eyes. “Since you did so well on 
the last one, how about this blade?” 

Mike studied it closely. “It has four 
teeth to each raker like the last one, but 
this one’s hollow-ground.” 

Suddenly Mike looked at Joe and grinned 
sheepishly. “In other words,” he con: 
cluded, s a planer blade just like the 
one I was using when you came in!” 

“Right. It gives smooth cuts in any direc- 
tion—rip, crosscut or miter. It saves a lot 
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of planing and sanding, too, but you do 
have to keep it sharp. 
“That reminds me of another thing,” Joe 
added, as he started to rais 
“Any hollow-ground blade 
d last longer if you give it plenty of depth 
¢ this. The blade should project through 


the work as far as possible so that the teeth 
mun free. Prevents burning.” 

Mike looked around for more blades. 
“Is that the last of them?” 

“It would have been up until a few years 
ago. But there’s one important development 
since then. This coarse-tooth number first 
showed up as an import and is now being 
widely used. It is sometimes called an 
easy-cut or cut control or safety blade.” 

Mike looked surprised. “Why, it has only 
= et teeth. It actually cuts 


“Try it and see.” 

Mike ripped a scrap of tough two-by-four 
easily. Then he tried it for cutoff and a 
miter. It did the last two easily, too, but 
gave a rather rough cut. 

“Nice thing about this type of blade is 
that it takes less power than types with 
more teeth. Since most home-shop saws are 
powered by fairly light-duty %- or #-horse 
motors, that’s a real advantage when you're 
cutting tough or thick stock.” 


Carbide Teeth Last Longest 


“You called it a safety blade,” Mike 
pointed out. “That mean you can't hurt 
yourself with it?” 

“I'm afraid that’s asking too much, but 
it does have less kickback than ordinary 
blades, and it’s supposed to push your hand 
away instead of pull it in.” 

Joe reached into his box of blades. 
“Here's a fancy version of the same blade 
—the teeth have carbide tips. It makes a 
wider kerf, so it calls for a little more pow- 


“So all 1 need around here is a dozen 
blades,” sighed Mike. 

“So all you need is what your work calls 
for,” countered Joe. “You've got a good 
start with that planer blade for furniture 
and other demanding work. Get a combina- 
tion, either the regular or eight-tooth kin 
for rougher work so you won't dull the hol- 
low-ground. Then you can add other blades 
as you need them.” 

As he talked, Joe pile 

ee . , ‘= four scraps on the bench, “You can get an 
er, but it'll do just as good a job on ripping dea from these exactly what kind of cut 
and a lot smoother ‘one on crosscutting, each blade makes. The top one here on the 
And the tips stay sharp almost forever.” Jeft is the coarsest cut, made by the regu- 

4 e's one other problem I have,” said ? 
in I get a blade that'll saw metals 

ae 


up a stack of 


Joe checked through his blade box, 
“There's one blade— here it is—that 
does most of those jobs very well, It’s 
called a nonferrous-metal-cutting blade.” 
Not for iron or steel, eh? 
“No, for those you'd better u 
ible abrasive wheel if your hi 


lar cutoff saw. One on the right is the 
flat-ground combination. Still smoother is 
the eight-tooth carbide blade on the bot- 
gets tired. But this blade will do a good tom there at the left. And guess what 
job on aluminum, brass, bronze and magnes- made the one on the right, the smoothest 
ium as well as most plastics. You can get it cut of all? That's your planer blade you 
either flat- or hollow-ground.” were having so much trouble with.” EN 


CIRCULAR-SAW BLADES 


Use first choice if you have it, second or third if you don’t—or to save changing blades, 


The Job First Choice Second Choice Third Choice 
Heavy crosscutting, S-tooth, cutoff flat-ground 
such as studs and carbide-tipped coml 
timbers for building 
Heavy ripping Stooth rip 
Light ripping S-tooth, S-tooth 
s carbide-tipped or rip 
General woodworking planer fla id S-tooth, 
and furniture combination __carbide-tipped 


Fine cutoff and ‘smooth trimmer planer ‘combination 
mitering thin stock or miter blade 
Plywood and hardboard 8ooth, ‘combination planer (will 
carbide-tipped lull fast) 
Plastics, soft metals nonferrous- 
metal-cutting 
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Connecticut's own Afri- 
can Queen has paddle 
wheels instead of a prop 
and would delight any 
steam fan, Its builder 
fires it on scrap lumber, 
apple crates, and broken 
chairs. ‘The hull is an 
old 18° fishing boat of 
5’ beam, with ballast 
added to’ counteract ef- 
fect of tall boiler, At 

ngine turns 


nd the 
r does 
a few modest knots, Re- 
verse, rudder and throt- 
tle give excellent control 
and maneuverubility. 


Ss 


Steam-Car Engine Runs Side-Wheeler 


Ever wished you had a steamboat? Look what one fan did with an old hull, 
a Locomobile engine, a homemade boiler and a couple of wagon wheels. 


AS engines are fine if you just want to 

get some place, says Richard T. Finn, of 
Litchfield, Conn, But for years he dreamed 
of a real steamboat, with an engine he could 
see go round, and oil up and tinker with, It 
took a long series of finds and swaps to 
turn up the necessary parts. 

Now he has an African Queen on which, 
with a few armfuls of wood, you ean sail all 
day to the pleasant chuffing of a steam en- 
gine and the soft slap of paddle wheel: 

The two-cylinder engine, of 2%” bore by 
4” stroke, is from a Locomobile steam car. 


Having no dead center (the cranks are 90° 
apart) it ean be started, stopped, or reversed 
from any position, like a locomotive, by a 
lever that controls the valve motion. A 
throttle controls speed 

The engine shaft had an old-fashioned 
block-chain sprocket that could not be re- 
moved without dismantling the engine, Finn 
eventually found some block chain, and a 
large matching sprocket. With this on the 
wheel shaft, he had a 1 to 4% reduction. 

Paddle wheels were made by bolting 8” 
by 9” pieces of marine plywood to every 


Is Your Boy About to Inherit Big Sister’s Bike? 
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Wuex my oldest girl was pre- 
sented with a new 28” bike, her 
younger brother was in line to take 
over her 26” wheel. But it wasn’t 
long before his playmates made 
him realize that boys don’t ride 
girls’ bikes—and we had a problem. 

The bicycle repair shop offered to 
solve it by welding an extra bar 
into the frame, and wanted all but 
a comer of a $10 bill for the job. 
Instead, a homemade dummy tank 
did the trick at practically no cost. 
It added a slick custom-built touch 


Engine is reversible by valve link motion controlled by lever 
at far left. Lubrication is provided by engine-driven pump 


that forces oil into steam line. 
is ewing-machine flywheel. 


e boiler is ap 


e of 4” hei 


wheel (behind pipe) 


y-duty pi 


capped nipples added to increase heating surface. Vertical 
pipes improve up-and-down water circulation and steaming, (a 


other spoke of a pair of small wagon wheels. 
They are not damaged if the boat runs 
aground, and Finn blithely sails into shallow 
or weedy water that would foul a prop. 

he paddle-wheel shaft turns in oil-soaked 
oak bearings bolted to the gunwales, A 
center bearing keeps it from bending under 
the pull of the drive chain. 

Finn’s boiler was made by screwin 
lot of capped pipe nipples into a length of 
4” pipe. Its outer casing was once a house- 
hold boiler. It has ample draft for wood, but 
Finn added a pipe and valve to shoot the 


Here’s a Way Out 


to the bike and satisfied brother. 

It built as a sandwich, the 
centerpiece cut to fit snugly be- 
tween the upper frame members 
and planed to a thickness equal to 
that of the frame tubing. The two 
outer pieces were shaped to blend 
with the bike’s lines and glued to 
each side of the centerpiece. Two 
carriage bolts clamped the tank 
securely in the frame. A coat of 
paint and six reflectors completed 
the job.—Herbert Pfister, Glen 
Cove, LI. 


engine exhaust up the creating enough 
draft to burn coal if he likes. 

Tested to 250 p.s.i. cold-water pressure, 
the boiler has a safety valve that blows at 
40 Ib. The boat runs nicely with 30 Ib, and 
will move on as little as 10. Water is pumped 
into the boiler by hand when the engine is 

, and by a power pump driven 
a crosshead when under way. 

To scurry from throttle to fire door over 
the Queen’s machinery takes acrobatic en- 
thusiasm. Although Finn has sailed alone, a 
fireman helper makes it more fun. END 
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I Flew with Ow 


i Radar Scouts 


ed from page 131 


works in reverse. His little black boxes 
receive radar signals from outside sources 
and break them down. By electronic 
analysis of the frequencies he can tell 
what type of radar they come from 
(friend or foe). 

Activity at the CIC officer's console 
interrupts us. Commander Rowe tells me 
to plug in my earphones. 


“Seven Baysides at Angels Four” 


L hear the crisp voice of the CIC officer 
making contact with the Coral Sea, com- 
mand ship of the task force, “Hello, 
Birch Tree. This is Seven Baysides 100 
miles northwest of you at Angels four 
(4,000 feet) proceeding to station. What 
are my instructions?” 

“Hello, Seven Baysides. This is Birch 
Tree. Your instructions are to take station 
60 miles west of us and conduct barrier 
patrol normal to course of Peter Item 
Mike (Point of Intended Movement). 
Your area of responsibility is 210 degrees 
to 300 degrees.” 

That means we will be flying a back- 
and-forth barrier patrol of 70 miles. We 
drop down a couple of thousand feet and 
slow to an economical cruising speed. 
We are going to be on this job about 13 
hours. 

Radar controllers one, two and three 
are assigned the task of air search for 
enemy planes. Each one concentrates on 
a different section of the scope picture. 
Controller four is put on weather recon- 
naissance and station keeping (inform- 
ing the pilot when we reach the terminals 
of our patrol run). 


Jet Interceptor Launched 


Birch Tree informs us that our CAP 
(Combat Air Patrol), a jet night inter- 
ceptor, has been launched and that we 
should establish radio contact with him. 
His code name is Anyface One. 

“Anyface One, this is Seven Baysides. 
What is your position?” 

“Seven Baysides, this is Anyface One. 
Twenty miles west of Birch Tree at 
Angels 15.” 
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“Roger, Anyface One. Vector 270 de- 
grees for identification.” 

As the arm sweeps around the scope 
we see a pip turning due west. We have 
established the identity of Anyface One. 

It's a little after three o'clock in the 
morning. An early breakfast of scrambled 
eggs, baked beans, coffee and milk is 
served. Commander Rowe relieves the 
CIC officer, and as there is no unusual 
activity on the scope I take the oppor- 
tunity to learn some more about this 
complex business of radar patrol. 


Radar Picture Televised to Carrier 


Projecting from a movable arm above 
the radar console is a little triangular 
black box. It’s a tiny TV camera for video 
insertion on the scopes of the controllers 
of anything the CIC officer writes or 
draws on his scope glass. But there’s 
more TV than that. Next to the cargo 
door is a large unit called a video relay 
that enables the AEW plane to televise 
its radarscope picture to the CIC aboard 
the aircraft carrier. It also can pick up a 
scope picture from a more distant AEW 
plane and retransmit it to the carrier. 

The voice of Controller Two comes 
over the radio: “Bogey (unidentified 
plane) closing 250 degrees at 120 miles. 
Speed 200.” 


Height-Finder Radar Comes into Play 


Commander Rowe directs Controller 
Four to establish altitude of the Bogey. 
(It's a P2-V Neptune from Jacksonville 
Naval Air Station.) This brings into play 
the airborne height-finder radar, used for 
the first time in this exercise. Controller 
Two, having established the bearing of 
the Bogey with his pointer, presses a 
height-finder button. An operator sitting 
next to the CIC officer then puts the 
height-finder radar antenna to search in 
that area. When its radar waves find the 
Bogey and bounce back the information, 
it is electronically translated into alti- 
tude. In this case it is 3,500 feet. 

Commander Rowe informs Birch Tree, 

[Continued on 242 


THE REAL WINNER AT INDIANAPOLIS 


(5 YOUR CAR! 


. Because from this world famous 500-Mile Race have come a 
great many of the major developments and improvements now 
used in your car. Advancements in spark plug engineering are 
a perfect example. Champion-equipped engines have won the 
vast majority of these races. The knowledge and experience 
gained in this toughest of all testing grounds is used by our 
engineers to produce constantly improved, better performing 
more dependable Champions for your car. So try a set! You 
will never again be satisfied with ordinary spark plugs. 
CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


Better by Far for every car Regardless of Make or Year! 
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DRAWFILING 


for a smoother surface 


Drawfiling with a Nicholson or Black 
Diamond file (which is perfectly 
straight, accurately cut and of high- 
est quality) produces a truly smooth, 
level surface, considerably finer in 
finish than does “straight” fil 
Clamp the work in a vise, using 
zine, copper or other soft metal 
“protectors” to prevent vise pres- 
sure from damaging work. Grasp the 
file firmly at each end and, without 
ing” it, alternately push and 
pull it sidewise across the work. 


* THE FILE TO USE: Ordinarily, a 
Nicholson or Black Diamond Mil! Bas- 


to follow up 
1) file. Your 
hardware dealer has both types. 


NICHOLSON FILE CO. 


23 Acorn Street 
Providence 1, RL. 
(In Canada, Port Hope, Ont. 


_NICHOLSON 
F ILES FOR EVERY PURPOSE 
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| which comes back, 


1 Flew with Our Rad: 
(Continued 


Scouts 


“Designate your 
Bogey 31. Intercept with Anyface One.” 
Controller Two now watches his scope 
and directs Anyface One, the night jet 
interceptor, to his target, guiding him 
closer and closer. 

“Hello, Anyface. This is Seven Bay- 
sides. Bogey now passing starboard to 
port at one o'clock, four miles, 500 feet 
above you. Punch.” 

Punch is the code word for the night 
interceptor plane to turn on his own in- 
tercept radar. 

“Hello, Seven Baysides, This is Any- 
face One. Contact at Angels two. Splash.” 

The code word “splash” means that 
the jet fighter has the Bogey in his gun 
sights and technically has shot him down. 

At 4:20 Strike Group Four Able, con- 
sisting of 20 propeller-driven fighters 
with 10 Banshee jet fighters for cover, is 
launched from our two aircraft carriers. 
We pick them up on our scopes and 
guide them through weather and onto 
their land targets. 


We Splash 10 More Bogeys 


Birch Tree launches another Combat 
Air Patrol for We continue routine 
barrier patrol, intercepting and splashing 
10 more Bo; a 

We are relieved by an AEW B-17 at 
3:15 a.m. Two hours later I hear our 
pilot: “Patuxent Tower, this is Seven 
Baysides, five miles northwest of field at 
4,000 feet.” 

Patuxent advises us that the field is 
under instrument conditions and that we 
are to contact GCA (Ground Controlled 
Approach ) for a landing. 

We do. GCA acknowledges, instructs 
us to position for identification and 
brings us in for a normal radar landing 
after 17 hours in the air. END 


Hidden Virtue 


Man may have more courage than woman but 
he doesn’t get half the chance to show his back- 
bone.—Processing Equipment News. 


Hts the sportsmans 


Telephoto for 
long reach 
An accessory lens magnifies 
3 times to let you come up 
close on those hard-to-reach 
shots. View finder shows 
fields for stondard or 
telephoto lens, 


es = 
30-shot loading 


Uses economical 8mm. roll film 
with easy, no-thread loading. 
Enough film in each roll 
to shoot 30-40 average-length 
movie scenes! 


Your choice of an f/2.7 lens. . . plenty fast 
for cloudy-day shooting . . . or a super-speedy 
1/19 job thot con see in the rain. 

Both Lumenized (hard-coated), of course. 


ah 


Slips in EXS 
AP 


Light ond compact enough to slip ina 
jocket pocket where it’s always reody 


Exposures on the nose 


Built-in exposure guide takes out 
ll the figuring, leaves only the fun . 
mokes sure exposure’s right every 


They're easy — 
inexpensive, too, 


Slow motion, Kodachrome movie 
film costs but 

Diescast oluminum body is built too $3.95 0 roll (8mm.)-| 
to toke it. Your “Reliant” thrives Really cuts fost ection down to size including proce 
on rough going~ yet i's sweet- Use it with ony film, either lens, 25 


running as a custom-made reel. for thote extra-detoiled effects. 


“Photographic \ ‘bow, 
Equipment \) Skcoe'the sigs 
ee Seen Seeds. Just fitout 
Coupon ond send 

fe Kodak 


You'll speed through 
the job with this hand 
tool. It packs more 


power—hits faster, 

more accurate blows 
Balance is the reason 
for this time- 


rectly behind 

the striking 

face so that the 

blow lands true. 

For Safety, the 

flared-end handle 

prevents slipping 

—the take-up screw keeps the 

head tight. 

The cone- 

shaped pein 

spreads rivets 

evenly without 

mashing them. 

Do your next 

jobwitha 

Plumb—you'll 
finish faster. 


Quality Com 
PLUMB 
Is FIRST In Quality 


FIRST 


HAMMERS + HATCHETS + AXES + FILES 
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Anybody Can Build a House 
(Continued from page 119] 

a neighbor, a brother and a brother-in- 

law. 

On April 5, 1952, the Poceks moved 
into their homemade house, a bit ahead 
of the average owner-builder, who takes 
from a year to a year and a quarter. 

Pocek was a rarity in that he had no 
major problems in the course of erecting 
his home. 

Nearly everyone, Oscar Maeder says, 
has trouble framing the roof. Trying to 
figure the length and angle of cut of the 
timbers causes universal headaches. 
Maeder can usually straighten the trou- 
bled builder out by rough drawings and 
counsel. 

Before the Second Federal put an end 
forever to amateur plastering, one owner- 
builder assured Maeder that he could do 
his own, 

For two weeks there was no report. 
Then, with misgivings, Maeder dropped 
by the man’s house, climbed the stairs 
and looked in at the bathroom door. 

“There was a heap of plaster about 
two feet high in the middle of the floor, 
id darned little on the walls and ceil- 
ing,” says Maeder. 

called my man, and no sooner had 
I spoken his name than he said loudly, 
‘All right, Maeder, you win. Go ahead 
and hire plasterers.’ Then he added, a bit 
sheepishly, ‘I was ashamed to tell you 
| what had happened.’” END 


"13 cross-country trips 
and shes sil singing sweet!” 


“Sure, I’ve had to use replacement parts! But not often— 
because I’ve always insisted on GENUINE FORD PARTS!” 


They're made right to fit right because  They’re Track Tested and proved in the 


they are made exactly to Ford specifications— most punishing tests imaginable by Ford engi- 
by the men who designed and built your Ford. _ neers before they win the Genuine Ford Parts 
So they’re easy to install—save repair time. label. They're really built to take it. 


They're easy to get, too! 
‘They’re available at all Ford 
Dealers and the selected 


. wv 
1 f 
independent garages where 
you see this sign, p a ~< 


Keep your Ford ALL Ford “S 
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You'll be money ahead when you discover 


THERE I$ A DIFFERENCE 
IN HOUSE PAINTS { 


In this age of scientific progress you are entitled 

to house paint on your home that provides the 

‘maximum in lasting beauty and_ protection. 

Sherwin-Williams makes SWP House Paint in 

only one grade . . . the best we know how to 

make. You benefit four ways when your home 
is painted with SWP ... 


< 1. LASTING BEAUTY—When you 
paint with SWP House Paint in 1953, 
‘you can expect longer lasting beauty than ever before. 


2. MAXIMUM PROTECTION— 

Y Building and repair costs today are the 
> highest in history. You want to protect 
the investment you have in your home. SWP House 
Paint will give it greater protection than ever before. 
<= 3. LOW COST-PER-YEAR— 
& The real cost of painting your house is 
determined by how often you must re- 


‘paint it. You will find that you have to paint less 
frequently when SWP House Paint is used. 


4, ASSURANCE OF QUALITY— 

More homes have been painted with 

* —_ SWP since 1880 than any other brand 

of house paint. Constant research has kept SWP 
the world’s standard of house paint quality. 


Why risk disappointment when you are sure of 
satisfaction if SWP House Paint is used? There 
are substitute house paints that sell for less than 
SWP, but don't let that fool you! Insist upon 
SWP, and be sure! 


Write for the free booklet, “The Truth About 
House Paint” . . . The Sherwin-Williams Co., 
= 1206 Midland Building, 

Cleveland 1, Ohio. 


Go to the store 
that displays 
this famous 
trademark 


SHERWIN-WILLIAMS 
HOUSE PAINT. 
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Earthquakes Are His Hobby 

[Continued from page 137) 
When the tower sways with the earth, 
the short ends of the bars are held rela- 
tively motionless by the weighted cases. 
At the pen ends, the slight relative move- 
ments between bearing and anchor 
points are greatly magnified. 

The bars are so linked and pivoted that 
one is sensitive to north-south move- 
ments, another to east-west movements, 
the center one to up and down motion. 

Robinson can usually plot the epi- 
center of a quake within 10 miles. The 
very first jiggle tells the direction. East- 
west and north-south traces can be plot- 
ted together to pinpoint it. 

Earthquake shocks have three distinct 
phases. The first one is a compression 
wave directly up to the earth’s surface, 
which moves up and down in that locali- 
ty. (Official records of the Tehachapi 
quake in 1952 put this movement as high 
as three feet.) 

A secondary transverse wave goes 
through the underlying rock, while a 
third one travels through the surface 
crust. Since seismic waves move at five to 
seven miles a second, the time interval 
between these phases (which look differ- 
ent in a seismogram) establishes the dis- 
tance to the epicenter, 


House Is Wired for Quakes 


To make sure he doesn’t miss anything 
interesting, Robinson has a buzzer and 
lamp in the kitchen that signals any 
quake up to a certain minor intensity. 
More severe ones also set off a gong that 
rouses the house. 

Living as he does in an earthquake 
belt, Robinson has a normal respect for 
the earth shocks. But even though he is 
San Diego's expert on the subject, he'd 
much rather record them from the mid- 
Pacific than in his own back yard. END 


‘Teacher: “Class, what is a flood?” 
it Boy: “It's a river that’s too big for its 
yes."—L & N Magazine. 


—_ ~ 


The plier design that 
all others 


THE NEW No. 420 PLIER 


Patani decan of teeta, 
shore "serength ane 
"concentrate 


{aoc a a 
ame Po ont Toon 


Here's the new, improved Channellock Plier—bringing to you new features which 
offer more positive gripping, greater strength and longer wear. The undercut interlocking 
oe the first really new idea in plier design in years. Engineering skill has developed 
a plier with new patented features which give you the newest, strongest, most practical 
ae you can buy. Here is a plier that will last for years! Channellock Pliers—made only 

‘Champion DeArment Tool Company, Meadville, Pa. 


5 Rist oncetncom am 
df 


a) g 4 os 
ih 4 £; Od "O sy 
Only CHAMPION DeARMENT wakes ESSE 


@ a DESION ry, 


Cesoueres MS OMe, 
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for fast, 


Here's the auger bit that makes 
ed workmanship come easy! 
1ooth, accurate holes are bored swiftly 
because solid-center design gives 
extra strength and provides fast, 
itive chip clearance. Every 
nunwise 22 Solid-Center Auger Bit 
hhas accurately sized, perfect cutting 
edges that last through long use. 
"Taduction Heat Treated "for 
gaiformity, tog lie 
led"’ to reach you factory-sharp. 
Available in 18 sizes: from 4/16” 
diameter through 24/16". Buy singly 
oor in sets attractively packaged in 
handy plastic roll, stel boxes or 
metal holding panels. Stocked by 
leading hardware and building 
supply dealers. 


SPECIAL OFFER — GREENLEE 
WOODWORKING CALCULATOR—OMLY 25¢ 


Convers linear wo board fet, gives wall pecica- 
woods, 


GAEENLEE 


GREENLEE TOOL CO, 
2126 Columbia Ave., Rockford, Ill. 
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Gus Puts the Heat on an MG 
(Continued jrom page 196) 

he lighted the oxyacetylene torch, adjusted 
it to a medium-hot flame, and pushed the 
flaming tip into the end of the tailpipe. In 


a few seconds, dark gray smoke started to 


stream from the manifold end. Finally, 
when the tailpipe started to get cherry red, 
Gus reached down and shut off the acety- 
lene and turned the oxygen full on. The 
smoke continued to stream from the other 
end of the pipe. 


Gus Burns Out the Carbon 


“If I'm lucky maybe we'll be able to burn 
the carbon out,” explained Gus. 

As the three watched, the cherry red sec- 
tion seemed to travel up the tailpipe, along 
the muffler and finally to the manifold sec- 
tion. In about 20 minutes there was no more 
smoke. Gus shut off the oxygen. 

About a half-hour later, the MG's ex- 
haust was back in place. Gus started the 
motor and it took the gas well. Evidently 
Gus’s burning-out process had worked. Then 
came the final proof—a road test. The motor 
responded beautifully. On a deserted stretch 
of highway, Gus got the little car up to 85 
without any urging. 

And on Sunday morning, at breakfast, 
Gus got his thanks. An item in the local 
Sunday paper read: 


LOCAL BANKER 
WINS IN ROAD RACE 


J. B. Barnes, president of the Empire 
Bank & Trust Co., took first place in his 
division of the sports-car road race held 
here yesterday. Mr. Barnes, virtually un- 
known in national sports-car activities, 
astonished a field of seasoned veterans by 
skillful maneuvering of his well-tuned MG 
around the sharp curves and 90-degree 
turns of the Mill Road course. Hitting a 
fast pace right from the start, Barnes took 
an early lead END 


Next month: Gus calls a close one. 


Shutter Nut 


Ar a recent eclipse of. the moon a college fresh- 
man arrived at the observatory with her camera. 
She said she was going to take a picture when 
the moon was entirely eclipsed. Someone re- 
marked that she wouldn’t get much of a picture, 
but she was unperturbed. 

“Oh, don't worry. I have a flashlight attach- 
ment.”—The Wyatt Way. 


Only AMF builds a'Power Shop 'that 
does everything in woodworking... 


with one direct-drive motor! 


EASY...to operate and learn. Adjusts peice, $229 delivered (saw 
in seconds to miter, rip, bevel. Made and custom-built motor 
SAFE...cuts the PROPER way. pride i Allele 
above the work...blade does the . — 
moving, work remains stationary. 
PRECISE... calibrated scales let 

you position eutting attachment 
accurately for any cut. 

COMPACT... complete, big-capacity 
home workshop, (cuts 24" deep, 
rips to center of 4-foot panel). 
Fits in a 3-square-foot area, 


@DeWatr 
“Power Shop” 


"PROFESSIONAL SHAPER) | CRAFTSMAN’S LATHE! 


2 oe 
BIG-CAPACITY 116 SAW! POWERFUL DRILL! : Lock somNT! ‘MORTISE AND TENON JOINT! 
And It’s @ dado, sander, router, grinder, metal cutter! 18 different operations with saw blade alone! 


(ig) products are better by design 
‘Anenican Macitixe & Fou 
phic 


5 


H Send 25¢—Sove Hundreds of Dollars 


SAVE 80% ON FINE FURNITURE! 


28 pages...20 pieces of furniture. 
Exact make-it-yourself savings. 
Finishing tips. Complete De Walt® 
“Power Shop” instructions. 
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Bare they have a chanee fo 
on f 


if you havea 


smooth-accelerating, INe | 


expertly adjusted 


>ARTER 


S CARBURETER 


You'll feel the di 


nce the minute you step 
on the gas, You'll the difference in 
improved gas mileage. An expertly adjusted 
Carter Carbureter is important to give you 
your money's worth in pleasant, economical 
driving performance. 


Go to your nearby CARTER Service Shop 
for fast, friendly carbureter service or 


replacement. You'll find the 
<- 
ye) EP, 


name and address under 
CARSZETER inthe 
yellow pages of your 
phone book. 


YOULL GET A LIBERAL 
TRADE-IN OW YOUR 
OLD CARBURETER 


CARTER CARBURETOR CORPORATION 


St. Louis 7, Missouri 
Division of Amaricon Car and Foundry Company 
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“Fill 'er Up with Fuel Oil” 
[Continued from page U4) 


Lest all this sound like something too 
good to be true, it’s only fair to complete 
the list of the Diesel’s faults. We already 
know that Diesels are noisy at idle and 
lack snap. They get more out of their 
fuel than a gasoline engine, but waste 
more on their own machinery, Their 
“friction losses” are greater because the 
moving components are heavier. 

The Mercedes-Benz people may argue 
that point. They say the actual difference 
in weight between their Diesel and their 
gasoline engine of the same displace- 
ment is only 33 pounds. The two engines, 
in fact, use the same blocks and crank- 
shafts. That may be true, but with all 
the accessories aboard, the 
ighs 120 pounds more than 


And the gasoline engine produces a 
quarter again more horsepower. To get 
the same horsepower with the Diesel 
would require a power plant even heav- 
ier. Diesels not only are slower, they 
have to be more rugged too. 


The Doctor Is Pleased 


Yet, Dr. Schmidt-Baeumler’s Di 
chariot is perfectly satisfactory to him 
and—apparently—to a small but growing 


| number of other buyers here in the 
| United States. 


Its size, an omen for the future in this 
day of rising fuel costs, gives the Diesel 
a quarter of a ton less dead weight than 
the lightest of the Ford, Chevrolet or 
Plymouth sedans. As for the engine, 
about the only other objection to it is 
what might happen when the car was 
driven into a parking lot. 

Imagine saying to the attendant: “If 
you have to move my car, you turn this 
key here. Then you turn this handle and 
press this, wait until the light turns red, 
turn the handle farther—oh well, never 
mind. If you need me, I'll be in that 
restaurant across the street.” END 


The Hard Way 
Soxte people traffic rules by accident.— 


Viking Vacuum, 


ae 


STOP HEAT LOSS by covering 
warm air ducts with asbestos 
paper. Bostitch B-8 makes it an 
easy, one-night project. 


KEEP PATTERNS IN PLACE by 
stapling them to material to be 
cut. Lift them easily with 
Bostiteh B-s’s staple remover. 


with the Bostitch B-8 


‘The Bostitch B-8 is one of 800 Bostitch staplers and 
stitchers made for home, office and industrial use. For help 
in solving production line or shipping room fastening prob- 
lems, write: BOSTITCH, 526 Mechanic St., Westerly, RL. 


PLASTIC SCREENING can be tacked 
to frames quickly and easily with 
Bostitch B-$ used as tacke 


TORN CANVAS on awnings or 
furniture can be mended by 
stapling parts with Bostiteh B-8. 


IT'S A STAPLER! 
IT’S A TACKER! 
IT'S A STAPLING PLIER! 

IT'S A STAPLE REMOVER! 


WITH REMOVER 


PUT WRAPS on your paint brushes 
between jobs. Bostiteh B-S has 
removable base for getting into 
tight places, 


make wh 
to blocks 


Bostiteh gives you the only fasteners 
with staple remover attached. 


ano FASTER 


fastens it betters with wire 
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© You'd soon realize how much an oil-pumping en- 
gine costs. if you bought all that wasted oil at one time, 

Every extra quart is a danger signal—and so are 
loss of power and smoke from the exhaust. They're 
symptoms of worn-out piston rings. And the sooner 
you replace those rings, the more money you'll save, 

‘As your engine gets older, the cylinders wear tapered 
and out-of-round. The engine runs hotter because of 

accumulations in the cooling system. It needs more 
oil on the cylinder walls. 

‘The problem is to deliver this needed oil, under full 
control. This requires a special type of piston rings . . 
replacement rings. 

Hastings makes replacement rings exclusively . . . 
devotes all its research to the particular replacement 
problems of each make and type of engine—for re~ 
ring, re-bore and re-sleeve. 

Hastings rings are nationally known for their ability 
to stop oil-pumping. check cylinder wear, restore 
‘engine performance. 

So go to your motor specialist at the first sign of 
oil-pumping. He'll gladly install a Hastings Steel-Vent 
replacement set. Truly the best money you can spend 
‘on your car. Hastings Manufacturing Co., Hastings, 
Mich.; Hastings Ltd.. Toronto (Piston Rings, Spark 
Plugs. Oil Filters, Casite, Drout) 


TOUGH ON OF pymPINe 
GENTLE ON CYLiNDER WALLS 
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‘ame the H-Bomb? 
[Continued from page 99) 

Los Alamos Scientific Laboratory, at 
Cornell University, and elsewhere in this 
country. Some have been on far from a 
miniature scale. 

At Los Alamos they have been carried 
on outdoors in tubes up to 50 or 60 feet 
long, which are blown up at cach trial. 
Shaped charges are reported to have 
been used in these tests, of which only 
a few details have been made public. 

An eight-foot steel “shock tube” at 
Cornell packs no mean punch, When 
gas pressure bursts a diaphragm near 
one end, a shock wave races through it 
at up to 17 times the speed of sound. 
Developed by Dr. Arthur Kantrowitz and 
associates for guided-missile and aero- 
nautical studies, supported by the Office 


a visitor a first-hand view 
of these waves’ awesome effect, 


Heat Evaporated Metal 


When a shock wave struck a brass 
fitting of 14-inch diameter in this tube, 
a quarter-inch length of the solid metal 
was evaporated by the heat—in about 
1/10,000th of a second! Gases in the tube 
become brilliantly luminous during a 
shock wave’s passage, as in the French 
experiment 

Maximum temperature reached in his 
own tests exceeds 32,000 degrees F., 
Dr. Kantrowitz estimates. This may be 
far from the theoretical limit. By direct- 
ing shock waves through a narrowing 
passage, other experiments of his suggest, 
their energy could be focused on a 
shrinking area. As this area approached 
a mathematical point, the temperature 
figure should soar almost indefinitely. 


How We'd Use H-Power 


If any of the current experiments 
should tame the H-bomb’s power, just 
what would we do with it? 

Atomic blasting comes first to mind. 
Dr. J. Robert Oppenheimer, wartime 
head of the Los Alamos laboratory, pre- 
dicted the possibility in 1947, Later, 

[Continued on (254) 


MODEL 800... 


is the first popular priced 
professional microscopist 
from 20X to 600: 


{ You Can Own This Great New Microscope! 


hacer & Puller 


NEW YORK 


Order by Mail 


539°. 


from your 
favorite store 


by Precision Optical Company 


FILL OUT THIS COUPON 
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MECHANICS 
_ if you service... 


Mechanics who get the \ 


best jobs — and the big- 
gest pay checks — always 
use Starrett Tools. Star- 
rett precision tools will 
help you do better, more 
accurate work faster and 
easier. Choose the right 
tools for your job from 
the complete line of Star- 
rett Tools for automotive, 
marine, aviation and farm 
equipment maintenance. 
Send the coupon below 
for free catalog. 


Starrett roois 


pal 


FOR SERVICE MECHANICS 
fonition 4 
Spocing Gage © ) 4 
No S71 Bh 
a 


No, 224-4 
Micrometer with 
interchangeable anvils. 


Cylinde = 
‘No. 233. 8 Inside Micrometer 
fo. 823-4 


SEND FOR THIS FREE BOOKLET 


STARRETT PRECISION TOOLS 
1 pages 
pressed ‘vith helpful semvfes 

ints — describes and illus 
trates a complete line of 
tools for better,more profit- 
able servicing. Send coupon 
for your free copy. 


THE L. 5, STARRETT CO. 
Dept. PS, 
Please send my ise copy of Starrett CatalogA. 


Noms 
‘Type Equipment Serviced 
Address 
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Can 


Tame the H-Bomb? 
after the first Soviet A-bomb, Russian 
| sources claimed that atomic explosions 
were being used to move mountains and 
hew an irrigation canal in Turkestan. 
| Few took these stories seriously—but 
such feats could become reality with 
H-explosives. Figures are startling. 

If unofficial guesses are right, an H- 
bomb equivalent to some 4,000,000 ton: 
of TNT exploded at Eniwetok last 
November. Now, suppose this enormous 
energy could be expended in driblets. By 
standard blasting practice, 240,000 tons 
of ordinary high explosive would have 
been more than ample to blast away the 
240,000,000 cubi ds of material ex- 
ated in building the Pani Canal, 
even if it had all been solid rock, And so 
it turns out that a whole Panama Canal 
could be dug with a small fraction of a 
single H-bomb’s power! 


H-Powered Machines Seen 


Could H-power run vehicles and ma- 
Conceivably it might be har- 
n jet and rocket engines—and 
perhaps even to drive the turbines of 
power plants. Steam boilers whose fuel 
explodes, instead of tamely burning, have 
tually been designed (PSM, Nov. 
p. 40). 

Smelting ores for their metals, and 
high-temperature scientific research, are 
still other imaginable possibilities. 

Thus may be reversed the qualms of 
physicists who said they hoped the H- 
bomb wouldn’t work, but were afraid it 
would, when its construction was ordered 
three years ago. For in the end, capturing 
the fire of the sun may prove more of a 
blessing than a curse to mankind—and 
harnessing it for constructive ends may 
rank as the crowning triumph of atomic 
scientists. END 


Technical Rights 


| Lecanty the husband is the head of the family 
and the pedestrian has the right of way. Both 
‘rly safe unless they try to exercise those 


Do It Yourself Better... These Tools Give You 


WIZARD ADJUSTABLE END WRENCH, 


'DEEP-THROAT JAW IS CONT OUR: 
"SHAPED FOR FULL, FIRM 

ON HEX BOLTS... EXTRA 
STRONG AT GREATEST. 

POINT OF STRAIN 


YET FIRMLY IN SLOT FOR. 
EASY POSITIVE ADJUSTMENT 


T amen EXTRA-THIN, SLENDER HEAD 
GETS INTO TIGHTEST SPOTS 


wide range of nut 


make this one wrench fi 
ies 


WESTCRAFT 6 IN."POWER-GRIP”__ WESTCRAFT 
8 FT. 
PULL-PUSH | 


i the 


STORES AND ASSOCIATE sToRES 


NOTE: W, doe tp differences in 
ieeal condition ead, Kansas City, Mo 
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Grandfather was | 
a blacksmith 


“Working the steel while 
it’s hot makes it strong. 
Heat treating makes it 


Ab 
JOR ina tough.” 
Originally tough forged for 
professional eraflamen 


WORLD'S 


GEST 
SHON 


Now 


Each hammer 
requires 
23 hand 


We've taken Grandfather's oo 


wealth of experience and 
years of research and 
added machinery worth 
million dollars. 


PALMER 
i= 


A caretul blending of geod 
forging and heat treafi 


ble and today's 
steel alloys bring you 
jorld's Strongest Ham- 


ECT BALANCE = 


If your dealer cannot supply you with 


for 
PALMER @&= TOOL CORP. ff 


256 POPULAR SCIENCE 


| your choice of swank bodi 


New Queen Dazzles the Motor World 
[Continued jrom page 112] 


Oyster Bay, N. Y., Peggy's western hemi- 
sphere distributors, would be pleased to 

ave one for $17,500 to $19,500. 
She'll have four carbs, magneto ignition, 
and an easy 135-m.p.h. cruise. You'll have 
s by various 
French and Italian coachmakers. Com- 
pression ratios, transmission and rear-end 
ratios, and seat dimensions will all be 
tailored to your taste. This price is rough- 
ly comparable to that of such other 
fancies as Ferrari and Bentley. 

Whether there’s a U. S. market for a 
two-passenger car costing as much as 
four or five Caddies is unknown. Ricart, 
an ex-Alfa Romeo engineer, and ENAS. 
a respected manufacturer of buses, 
dently think so. In selling gilded sports 
cars the competition record I, of 

se, and ENASA has entered a team 
of Peggies in this month’s Le Mans race, 
the sports-car world series, The railbirds 
concede Peggy a fine chance but point 
out any new design is handicapped in 
racing against “debugged” machines. 

What's ike to drive? If you 
are an old d at sports cars, Peggy is 
purely exhilarating; if you customarily 
drive an elderly Plymouth, you may tend 
to become unsoldered. (After a session 
with a Pegaso, this writer drove his care- 
fully tuned Mere home with a distinct 
impression of waltzing with a drugged 
fat lady.) 

Climb behind the almost-vertical steer- 
ing wheel and you'll find yourself in an 
artfully calculated cockpit. As in combat 
aircraft, there is sufficient room for a six- 
footer to do the needful but no space to 
loll around in indolent poses. The seat is 
bucketed enough to keep your bottom 
from drifting on a hard turn, and the 
padded side ledge locates your left shoul- 
der. Loosen a knurled collar on the steer- 
ing column, slide the wheel in and out 
until it feels right, and lock it there. 

Cockpit check. Drop your right arm 
naturally from the wheel and it will 
come onto a fir indented knob atop 
the stubby shift lever. Study the shift lay- 


{Conti 


sed on page 258) 


Now you can 


EASILY REMOVE RUST 


from chrome and other metals 


Just rub on concentrated Metal Treat and un- 
sightly 
chror 


es right off automobile 
, tools, outdoor furniture, machinery and 
metal surfaces. And, before you paint any 
al surface, prime it with diluted Metal Treat to 


damaging rust 


prevent rust and make stick (12 
oz, bottle mak If your 
paint or hardwa 

Metal T 


to THE KLEAN-STRIP 
S, Lauderdale, Memphis 6, Tenn, 


METAL TREAT 


2376 


JOIN THE FUN—SAVE 50% 


PACKAGED 
BOAT KITS 


SEND 25¢ 


FOR BIG 1953 


BOAT PAINT, 
ACCESSORIES 
and FITTINGS 


ond full 


Fall Racing and Speedboat Accessories, ge 
boot hardware, Atings points conventions nd 
cony.kith Also new “ARMOR-GLASS"covering 


PATTERNS 


CUSTOM.CRAFT 


DEPT. 5 ) BUFFALO 7, N.Y. 


Modernize with 


MINI-BREAKER,, 


«+» the amazing new Permanent Circuit Protector that 
fits like a fuse in standard Edison base fuse sockets ! 


Imagine! A brand new permanent type circuit pro- 
tective device that ean actually be wsed as a direct 
replacement for expendable “one-shot” fuses! That's 
Mint-Breaker! Fits right into your present fuse 
box. No adc mal equipment to buy, no special 
wiring required, no installation or service costs! 


© GIVES YOU PERMANENT, POSITIVE PROTECTION! No 
danger of electrical fires with MINI-BREAKERS, on 
the job. Because this thoroughly tested device safely 
interrupts excessive overloads and short circuits 

tripping instantly on “shorts,” but with a buill-in 
time lag to handle temporary starting loads and line 
surges. 100% trip-free, Yet, as soon as the circuit is 
safe again, all you have to do to restore electrical 
service is press in and release the shock-proof reset 
button! No fuss, no bother. Never need be replaced! 


USTED BY ULI Yes, 
f Mint- Brea 

precision 
tested, pe 
“Circuit Protector." 
It's safe, convenient 
( economical. And it's 


the only device of its 
kind ever to be listed 

- by Underwriters? 
‘ Laboratories, Inc.! 


AVAILABLE IN 3 RATINGS! 


a $450 
eS oA ‘sb Yee bead pedaes 


Please rush me full detoils onnew MINI-BREAKER today! 
NAME 


‘ADDRESS. 


crry___zone. STATE, 
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With FEDERAL-MOGUL bearings 


in the engine you get 


NEW, SMOOTH 
POWER, 
ECONOMY 


onthe Koad ! 


The Best Known Engine Bearings 
for all Replacement Service! 


Is oil-pumping stealing from 
your car or truck performance? 
Oil pumping starts with worn 
engine bearings. Replace ‘em! 
Restore oil-control and fine per- 
formance with Federal-Mogul 
bearings, engineered for the job 
of oil-control! FEDERAL- 
MOGUL SERVICE (Division 
of Federal-Mogul Corp.), DE- 
TROIT 13, MICHIGAN. 


You replace RIGHT with 
Federal-Mogul Bearings 
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New Queen Dazzies the Motor World 
Jontinued jrom page 256) 
out that is cut into the top of the knob. 
Spring pressure centers the lever where 
second gear is a straight punch and third 
a straight yank; at right are reverse and 
low, at left are fourth and fifth, Now get 
your feet oriented—the stiff clutch, the 
firm brake, the big, long-travel acceler- 
ator, which looks like the clutch or brake. 
Hit the key under the spiral arrow 
symbol and fire up. Wait a few minutes 
for the “Temp. Agua” and “Temp. Aceite” 
pointers to break away from their pins, 
an interval you can spend doping out 
the metric-system Spanish on the gauges. 
The clock, ammeter, and “Gasolina” dials 
give no trouble. On the tachometer, note 
where the needle will fall at ranges above 
4,000 r.p.m., where the engine really 
leans into it. At the speedometer, mental- 
ly prefabricate a few handy kilometers- 
to-miles conversions—100 k.p.h. i 
over 60, 150 k.p.h. is around 
kp.h, is too fast for your aging bones. 
Glance at the “Temp, Aceite” and 
“Presion Aceite” dials to make sure that 
the oil temperature and pressure are 
coming right. Jazz the gas very lightly 
and notice how the revs rocket up in- 
stantly, with no split-second gasp at all, 
and how the twin pipes give out an 


P- 

Slip into low and ease off. (If 
you don't gentle it, the first few starts will 
give you a cockeyed feeling that some- 
body behind is coming up fast and brak- 
ing hard to keep from smacking you— 
but it’s really just your own wheelspin. ) 
Climb up through gears to third or fourth 
and be very wary of over-steering. 

Peggy steers so fast that even sharp 
curves seem to be negotiated by wheel 
pressure, rather than actual displacement 
of the wheel rim. And be on guard 
against your pot-hole-avoiding reflex. 
That much wheel turn is apt to end you 
up going back where you came from. 

Plainly she’s no car for women or kids— 
driving it down to the corner for a pack 
of cigarettes would be a little like flying a 
jet to the barbershop. This is not at all 


[Continued on page 260] 


. 
BE SURE YOU GET 
THOMAS ROLLERS 


from your Paint, Hard- 
‘ware, Lumber ‘dealer. 


HOMAS PRODUCTS COMPANY 


8490 Lyn Detroit 21, Michigan 


“TILE YOUR WALLS 
Yourasl 


with WILSON 


Fine Plastic Tiles 


yn Ave, + 


Now you can bring the easy-to- 


clean warmth and beauty of plastic 
tile walls to your kitchen, bath: 

room, workshop, playroom... and 

do it all yourseif—quickly, easily, 

Ta \ economically. Choose from _ the 
many glowing colors of WILSON 

exclusive LOCKBACK the extra- 

thick plastic tile that locks mechanically to the 
wall, yet requires less mastic than ordinary tile. 
Or, for budget installations, use WILSON 
ECON-O-TILE—just dab mastic on the four dots 
on the reverse side and press the tile in place. 
Remember, all WILSON Plastic Tile is guaran- 
teed never to chip, craze of crack, can't fade be- 
‘cause the color is all through the tile, You can 
buy WILSON Plastic Tiles in standard 414” 
square bevel tiles and in diagonal, corner, 


name of nearest dealer. 


S ‘pase and other accessory tiles to work out 
Bay designs No spect Tic or cooly needed! 
(Eee 
¥'s WILSON PLASTICS, Inc. 
Sandusky, Ohio 


No other saw gives you 
so much for your money $, 


This professional Porter-Cable Saw 
incorporates more advanced features 
than any other saw — at any price! . 


It cuts deeper than comparable 814” saws —a full 
24" at 90°, It’s safer four ways, Its power whizzes it 
through long rip cuts— heavy cross cuts — accurate 
compound mitres. Cuts off 1” x 10" pine in 1 
second — 12 times faster than ordinary hand sawsl 
It’s an investment that really pays off 


More-For-Your-Money-Features: 
1, More Power— Bigger motor with higher amperage 
develops 10% more power. 
2. Lightor—Lightest saw of its type on the market. 
Weighs only 13V4 Ibs. — takes less muscle, 
3. Kick-proof Clutch—Exclusive — eliminates dangerous 
kick-back when blade hits hard spots. 
4. Blade Guard Lift Lever—Pulls back guard without 
risk while blade is spinning. 
5. Cam-Action Guard (patented) —Provides steady, full 
‘Tetraction — gets rid of extra push to overcome 


5 
6. Auxiliory Front Guord—Exclusive! Automatically 
‘covers section of blade exposed when set for light cuts. 
7. Extended Base—Lets you cut in either direct 
on ether side, when notching oF trimming 
overhang. 


Got all the facts 
Speclal” — see 


onty 


new “Contractor's 
Ht 


Manvtacturers of Speedmatic and Guild Electric Tools. 
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WANT BETTER 
PAINT JOBS? 
Use Pol mer th 
LINSEED OIL 


For years Archer Pol-mer-ik has been 
the linseed oil chosen by more professional 
painters than any other for paint reducing and 

brush conditioning. Pol-mer-ik has been 

‘super-treated by a special polymeriza- 

tion process which reshuffles the 

Sw oil molecules so they are inter- 

locked. This gives you a tougher, 

more durable paint. film than or- 

dinary linseed oil. When you re- 

duce your paints with Pol-mer-ik, 

they Teual os ut easier, level out 

better, have a smoother, more 
dirt-resistant surface, 
you a Jonge lasting 

time you paint, use Archer Pol- 

Hp mer-i Linseed Oil. You'll get 

BETTER GLoss better results! 


ARCHER 


HES OUT 


Oe 
TOUGHER, 
SURFACE 


LINSEED OIL 
protects MOST ANYTHING 
~ (@ Preserves tools ond handles. 
© Refinishes antiques 
© For natural wood finishes. 
* Softens stiff putty. 
Yes, Archer Pol-; is a real Handy-Andy helper 


that saves you time and money, by doing the job of a 
dozen specialized products. The handiest single 


product in your home! 


1 
FREE! 1 Jor ‘Money-Saving Ideas! | 
Get your copy, today, Shortcuts | 

jinters from the “pro's” | 
Freel No oigetion "oct drop | 
tea card todays 
‘Anctien-DaNtiis-MrDLAxD Co., 
604 Roanoke Building, Minne: | 
polis, Minnesota 


260 rorutar science 


New Queen Dazzles the Motor World 
(Continued from page 258} 
like the ordinary sedan that rather softly 
mulls over your recommendations on 
where to point and how fast to go. This 
is more a machine that nervously em- 
bodies your own reflexes, and has a wild- 
ly heightened response to your own mus- 
cles. Think of 90 m.p.h. and (whee) 
you're doing it; think of that curve ahead 
and (whee) you're around it. 

Now work Peggy around some increas- 
ingly harder turns, feeding gas as you go. 
Notice how slick she is at road-keeping 
and cornering. Curve-speed combina- 
tions that would roll a stock product into 
a crumpled ball don’t even bring tire 
noise or lean, Even if you do manage to 
break the wheels loose, a touch of power 
or an infinitesimal easing of steering pres- 
sure ties her right down again. She takes 
curves as easily as the white line on the 
road. 

The ride is good, smoother than that 
of most sports cars. She’s firm but doesn’t 
pound on washboard or holes. There is 
little pitch, astonishingly little consider- 
ing the wheelbase is eight inches shorter 
than a Model T Ford’s. Shave into that 
turn ahead, off the concrete, off the rough 
edge of the macadam shoulder. She 
smoothly takes blips without bottoming. 

Now perhaps you might feel out that 
engine a bit. As you d it up the ac- 
celerator stays sensitive; in fourth or fifth 
gear at 150 k.p.h., quick pressure on the 
gas will still jerk your head back. In the 
reaches above 4,500 r.p.m. that four-cam 
engine begins to sing, and the blower 
joins in an octave or so higher, and you 
idiotically chime in wheeeeeee! still an- 
other octave up. Give her a few hard 
applications of brake and savor the smell 
of hot castor oil. 

Peggy is a remarkably able car. If you 
like that kind of thing, better peer into 
that teapot on the mantel. END 


Meeting of Minds 


Two psychiatrists met on the street, and one 
said to the other: 
“You're fine, how am 1?"—The Right Hand. 


Modern End Table 


DESIGNED BY NORMAN CHERNER 


easy to 
follow 


Plans 


only 


10¢ 


From plans to finished job in a single week- 
end. This smart new table is that easy to 
build with Douglas fir plywood. All you need 
are ordinary tools. Douglas fir plywood 
takes any finish, Wcn't split, chip or crack. 
Get step-by-step plans from your lumber 
dealer or send 10c to Douglas Fir Plywood 
Association, Tacoma 2, Washington. 


your work that professional paint finish 
everyone admires. Sprays paint, enamel 


for Zo years! SBEEDY. SPRAVER pinet ey 


varnish, lacquer, ete 40 7 times ivy mater 
faster than hand brushing! Lighrweight, US" 
portable, uses any !y H.P. motor. Improved diaphragm 
Principle assures clean, oil-free air. You'll And dozens 
Of time and money saviag uses for SPEEDY SPRAVER 
Including speaving insecticides 2-4-D and DDT. Com: 
Plece outhe, withour motor, only $36 

At leading hardware, lumber, and auto supply dealers 


FREE—write for handy booklet “How to Sp 
W. R. BROWN CORPORATION 


2637 N. Normandy Ave. * Chicago 39, | 


Preterred by 


ROTARY ELECTRIC 
protessionat 


IMPACTOOL [Bam 


---handles all these jobs! everywhere 


* Runs and removes nuts* Drives and 
removes studs * Drills* Runs wire 
brushes* Reams* Does hole saw work 
* Taps © Drills brick and masonry 

Drives and removes screws» Drives 
wood augers * Extracts broken cap 
screws and studs 


Powerful, lightweight, compact, you'll do more jobs 
faster—up to 90% on nut running—with a profes 
sional 1-R Impactool. Motor can’t stall—can’t burn 
‘out. 1900 rotary impacts per minute do all the work 


fit every need... 4U, 8U and a 
34U (extra heavy duty). Size 4U amen) 


Impacto! only $120.00, aso avatable ail 
‘in metal kit with multi-purpose attach- 
‘ments. Sold by all leading automotive 
jobbers and industrial distributors. Ask 


for a demonstration or write for catalog. 


New York 4, N.Y. 


RAND ELECTRIC 
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to make boring jobs easier | 
i IRWIN 


mail 

Iewin=the orignal tld gear 

center auger bit. Precision —jiser "te. 1s". 

Sees ae 

26 eee, ee 

length to stay sharp. Cuts bieding, 00 chewed 

fast, clean, accurate holes eteee. 

a ee eee a 

Ee a ai = 
Lastly sgl] 
arma re 

=a 

PS oar 
= eras 
rg ge 
Cw 4 
oe ae 
ee 


144 Paces 
‘Quick 
DELIVERY 
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IT’S THE RULE 


fe 


RIGHT HANDED 


Numerals reod from right to left on tl 
3210 RH White Chief (Conventional rules read 
left to right). Hold the 3210 RH in your left hand 
in your right... numerals ore rightiide 
ht-honded marking. See it ot your 
Hardware Dealer. 

Produced under patents 2089208, 2510939, 2629180, 


CARLSON & SULLIVAN, INC. MONROVIA 


KING 
MIDGET 


‘WORDS LOWEST PRICED 


for 
this 


Sen 


arts & Accessories 


1953 EDITION JUST OUT! 


& 


To-Get part. Jam packed 
ins, Completely illustrated, 
Tis! pages). Send 25¢ (Refundable) 


NOW—40 different CUTS with 
AMAZING, NEW 
“Wawen 


DADO SAWING WASHERS 
On Your Saw Blade 


I widehs to cut 
parallel grooves perfectly 
smooth. No warp, vibration 

or trick screws, Strengthens blade, perfect balance. 


i or order 

direct. Give arbor size—¥2", 94”, 347) 1 ONLY 
$ AS 

PER 

‘SET 


Send for free booklet 
WARREN WASHERS COMPANY 


Dept. 46, Bex 98, North End Station, Detroit, Mich 


LOW COST 
WELL 
DRILLING 


Save well drilling costs... 
have"all ‘the wells you 
need... . in cellar, barn 
‘hallow 


iy, by the uy 
hy 


For 4" casings, price $385 F.0-B. factory, includes 
drill, boiler and 100° cable. Additional cable, up 10 
500, 34 HP. or Ti HP. gasoline engine, 


6” casings, alse available 
factory, equipped with goroline 
Write for literature to Dept. PSé 


CONSOLIDATED INDUSTRIES 
WEST CHESHIRE, CONNECTICUT, U. S. A. 


wnder, vertical and he 
ontal ‘drill press. Write 
for free catalog. 

SHOPSMITH, Dept 29-4 
‘12819 Coit Rd, Cleveland 8,0, 


VETERANS! SPORTSMEN! 


Make A Lemp, Oyo Rest, Ash Trey tor Your Don 
0.0. 


SAVE Mgnuman’s rronts 
boy DIRECT from CoM 


sae! 


Inc. 


How to get more mileage 
out of your motoring dollar 


Glance at your oil 
gavugewhenstart- 
ing engine, and at 
intervals while 
driving. Below- 
Seroe nse  7OFMAl reading 
may indicate 
leakage, very dangerously low oil level, or 
pump trouble, Stop before lubrication failure 
seriously damages your engine! Warning: Your 
oil gauge can register “normal” even though 
crankcase oil level is below danger mark. 


Check the oil level at 
whenever you gas 

up. Oil level is as 

vital as oil pressure; 

and only the dip 

stick shows you if 

there’s plenty of oil 

in the crankcase. Oil 

consumption varies CHEK Om. LEVEL, 

with speed and temperature; and there's al- 
ways the possibility of leakage. To be safe 
rather than sorry, check dip stick frequently. 


Keep @ clean Purolator? 
Refill on the job. You 
need a good filter to keep 
the road dust, hard car- 
bon and sludge that get 
into the oil stream from 
harming delicate engine 
parts. In time, your 
filter loads up . | . gets 
80 clogged it can't keep 
up its money-saving 
work. Before that happens, get a new Purolator 
Micronic*—with 10 times more filtering area 
than ordinary types. Purolators are specified 
on more makes of cars than any other filter. 
Refills cost as little as $1.60... 
take just a few minutes to ro 


install. 
‘iteg. C5. Pat. oF 


(CHEEK OWL FILTER 


aa | 
Check your oil filter 
| every time you change Your oil 
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Pointers for Home Painters 


Choose the right brush for the job! 


When you're painting window frames, screens or other narrow 
areas, the right brush (o use ie a sash brush. Sash brushes — 
tithor flat or oval-shaped—are designed for the job .. . help 
you get better results. And a brush with bristles of Du Pont 
‘nylon makes trim work easier... 


When painting win- 
dows, protect glass with 
1 piece of cardboard or 
muaking tape. Leave 
window slightly open 
during drying, 90 it 
won't wtick abut. 


When painting Inttice- 
work, fences, radiators, 
alwayn do the bu 
rot-at areas frst. This 
‘saves you time, trouble 
and a lot of cleaning up 
++ moans better work. 


designed for the job. 
Using = large brush 
‘causes “fingering” (see 
insert), ruins the brush. 


Clean beushes with 
thinner after daily use, 
Suspend beush in thi 
nor overnight. Brist 
tipa should not toucl 
bottom of can. Work 
out thinner before re- 
painting. 


For best results use NYLON PAINT BRUSHES 


JOB AFTER J08, you'll with 0 walltipped nylon 


The best brushes have 


DU PONT NYLON 
BRISTLES 
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HANDIEST CABINET EVER MADE 
FOR STORING 
SMALL PARTS 


We Furnish 
your back 


Toney and effort by bulld 
ing their own Power Mow 
ex ‘Bullaie to it your 
Deeds, ina short time 
‘ithout ‘special tools 


HANDY TIPS FOR HANDY MEN 


Boox Or Hivrs to make home repairs and 
hobby projects easier. 52 pages chock-full of 
formation on sanding, polishing, sawing, 
ing, grinding and sharpening, and the care 
and use of hand and power tools! Write to: 
‘Tue BLack & Decken Mra. Co., Home Serv 
ice Dept. H6S, Towson 4, Maryland. 


HOBBY KNIVES and TOOLS 


SEND IS€ TO COVER POSTAGE FOR NEW ILLUSTRATED 28-pg. CATALOG 
TO CRESCENT PRODUCTS CO. INC.,440 FOURTH AVE.,N. Y. 16, W. ¥. 


——-----=-=----4 


SEND*1 project Wea! 


— 


SPECIAL SUMMER OFFER: $1.00 for one year (6 
big issues) of DELTAGRAM. Then, FREE, one of these 


Designs 
Reading Table 


I 

| 

1 

1 

1 

1 

| fl 

1 (Check fe ond second choice. Orders filed wile thy lot.) 
1 DELTAGRAM, origin! ond finest of its kind, cooling shop- 
| 4 
1 

i} 

| 

1 

L 


fested plons, tips, techniques, helps galore. Send $1.00 
Delta Power Teol Div., Rockwell Mfg. Co., SO4F N. Lexington 
Ave., Pitaborgh 8, Po! 


Nome. 


—— 


enemas 


CENTRIFUGAL PUMP 


General Motors — Allison 
200 GALLONS PER MINUTE 
“we 


BATTERY 
CHARGER 


GRAND WEW 
MULT! PURPOSE 


0 


= GROBAN SUPPLY CO. >r1.czEy 
139 $0. WABASH AVE., CHICAGO 5, ILL 
BUILD ‘wn' POWER TOOLS -""Y/An0" 


TILT/ARBOR SAW [CLOLELU 
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FAST, Eee WAY TO DRILL MASONRY 


Get new 
1Ol cnpneror 
== Masonry Drill 
ZIPS THROUGH CONCRETE LIKE WOOD! 
Sa tones sine tative horace to. x nati acai 
PO ae crak a a ee TN 
pe 
Se guarea Dans Serres artis Te ead, see 
rer ee ee Sic ito 
gale Pg 
Risks Way ae fon te alt bales ts 
volt att Sader” der Se "pat fe 


hooks, furring ‘or partitions’. at= 
iach awnings® telllees screens, ete 


“Live-Spiral 
chucks. $6.65 per kit. Send 
your hardware dealer. 


“oooh aidy bona 


set tes 


CARBOLOY 


Nova Roller Doors 
for passageway or storage space 


INSTALLED 
IN JUST — Saceraring relict coor Encteive 
30 MINUTES gor cpcrating unucr hngcrip contol 


—built for year ‘round use in any climate light, strong, warp- 
Fesistant. Two oF more doors enclose any opening. Each door 
Comes complete in one carton and ts quickly installed by one 
man... These are hollow core, flush doors—regulary sold in 
the finest plywood or lumber “trom birch and gum to imported 
mahogany, for any waxed, stained or painted finish your 
interior design may demand. Write today for fully ilstrated liters 
ature. Department 68C, NOVA SALES CO., Trenton 3, NJ 

‘A wholly owned subsidiary of Homasote Company. 
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WELD-BRAZE 
CUT-SOLDER 


4 way welder 


2326 S. Michigan Ave. 
Chicoge 16, III, Dent, FF 


GET THIS STRAIGHT you can’t beat 
s on EMPIRE LEVEL 


For improved accuracy, better 
breakage, Use the new Empire 9 alumin 
forpedo pocket level with machined bot: 
tom groove and. protected, easy-readi 
vials, "See" your dealer today for all-pur 
pose Empire Levels. 


LEVEL MFG. CO. 


10 DAY TRIAL 


10920 W, Potter Rd., Dept. 
Milwaukee 13, Wisconsin 


wroRauue powen 
"TRAnsmission 


VARIABLE SPEED - 


DIRZIUS MACHINE SHOP “0” 1423-25 Se, SInd 


$54.50 
Chicate 
Gear 50, 


RETAIL PRICE $125.00 


248 YATES AVE. 
BELOIT, WISC. 


HOW TO SEAL THOSE 


PISTONS 
“sa” POWER! 


AT YOUR WOME $3.85 
SAVE S75) fox" Ot BS ae 
HOHE CAS MEAGE OF 
Bin nth ese? 


Your Car in 
10 Minutes? 


Sos SESS Say ie eee, onen ort 00 
CAR-LIFE SUPPLY CO.. Dept. 


4756 S. CENTRAL AVE. 


CELEBRATION SALE! , styfain Sou ngoance te SAVE to 85%! 


WIGH SPEED ree Suan DqILLS 


1/20 WP, 
110-VOLT MOTOR 


HIGH SPEED WOODRUFF 
KEY SEAT CUTTER 


© 200 SPRINGS all types 


TaT TOOL CO. 2% "eso eu 


IMPROVED, 
! NEW 1953 MODEL 


MONTAMOWER DISTRIBUTING CO. 
P.S. 36 KEELER BLOG., GRAND RAPIDS 2, MICH. 


Amazing new-type cutting discs save time and labor! 
Actually“ 


‘Advanced OIL RE-REFIMING filter 
TRUCKS, FRACTORS 


Cectinwously aeons ond RE- 


RECLAIMO MFG. CO., INC. 


5083 Elston Avenue Des 
Wer. Sehwalge. U.S. 
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D.C. GENERATORS “4-7 
poet Sit ae et 


YOUR OWN ARC WELDER concite mateup 
Pacuase 


lating of one New PI Generator 


SEND 25 for BIG - NeW piss comics 


ARORNE SUES COS a Dr Culver City, Cl 


THE HEAD CAN'T FLY OFF! Estwing “Unbreak- 
able” hammers and hatchets are forged in one piece 
from tough tool steel. Grip is genuine leather, 
Proven most comfortable and durable. Used by the 
carpenters for 30 years. Ax $4.50, hammer $3.65. 
At all leading hardware stores. Write for FREE 
catalog. ESTWING MFG. CO Dept. P, Rockford, III. 
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BUILD 


your own SMITH 
AIR COMPRESSOR 


poving breakers 
‘gallon ot gos an houti 
Smith Alt Compressor! Famous 
"Wz pressure up to 100 Ibs, Bet 
ih Compressor Head and Accesto. 
int for oxsembling. All you need 
shop facilities, Meod equipped with hish 

jor volves, automatic unloading and ‘dling: 

Write for complete in 
GORDON SMITH & COMPANY, Inc. 
405 College Street * Bowling Green, Ky. 


SHOPMASTER’S 


COMBINATION 
- POWER TOOL 


aol for Masel Parts ar Shop Werk 


TRANSFORMER 
WELDER 


518°] 


Does so MANY jobs EASIER! A squeeze of the hand locks 
jaws to work with Tem-Gri, Won't slip! Turns, tw 
bends. pulls. cuts, ratchets. A whole tool kit in 1 
tool! '7* and 10”, only $1.85 to $2.60 at your dealer. 


Made Only By PETERSEN MFG. CO., Dept. P-6, DeWitt, Nebreska 


Why pay a lot of money to have your carburetor taken apart and cleaned? 
Clean it yourself with GUMOUT—right on the engine. Or, your favorite 
garage or service station can do the job for you with GUMOUT in 
only 20 minutes. 
GUMOUT removes all the dirt, muck, moisture, gum and varnish that 
clog your carburetor. Your engine will run smoother and more 
economically. 
‘A single pint of GUMOUT costing only $1.50 will thoroughly 
= clean any carburetor. The easy-to-use applicator called the 
Te 


GUMOUTER lasts indefinitely and sells for $4.75. Get 
GUMOUT and the ede from y ved auto supply store, 
= Sealer. If not avaiabi ocaly, order direc “And 
HUMOUT 


‘our helpful Carburetor Handbook. 


GUMOUT DIVISION 
Pennsylvania Refining Company 
"2892 Lisbon Read 


“Sn es 
Hang wallpaper more quickly and accurately by us WINTER OR SUMMER 
ADHESIUM. This remarkable product prepares the , DO EVERY OUTDOOR JOB 
to paste, it makes pay FASTER—EASIER—BETTER 


pre bey a opening at the seams. Get 
esium~at paint and hardware stores 
Wit tor intermative lee! em § URIS caroen 


Colonial Works, In. 228 Nerman Ave. Brooklyn 22, N.Y. TRACTOR 


ADHESIUM’ 


HANDY FOR ALL 


multi-purpose, year-round work 
saver. In price, it compares with 
a power mower. In use, the 
George garden tractor is incom 
parable. Complete range of at- 
tachments for tilling gardens. 
mowing lawns ... cutting weeds 

removing snow. A George 
tractor is ideal for every purse 
and purpose. 


GEORGE GARDEN TOOL 


Div. of Community Industries Ass'n 


FREE iilustrated 
Booklet, “Solder. 
Ing Simplified.” 
Tells you how. Send 
postcard today. 


KESTER 
SOLDER COMPANY. | 
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Atlas. 


GRINDER-HONE 


. Operates fr 
RPM motor. Sce your Atlas dealer, or write for 
Titeracure. Price F.0.B, Kalamazoo $51.30. 


ATLAS L RESS COMPANY 


KALAMAZOO, MICKIGAN 


SET UP and 
KNOCK DOWN 


Set up or knock down sawhorses 
in [ig time! Carry them in your 


USE STRONG, 


PRECISION- car—or store them ecsily—the 
ENGINEERED modern way . . . the NU-WAYI 
ony 
SEE Y< Hord- 
NU-WAY woe ince's: $1.50 
SAWHORSE oN" (16 teu 
3t Rockies 


BRACKETS 
THOMAS PRODUCTS CO. 8490 Lyndon Ave., Detroit 21, Mich, 
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building your own kit with basic 
Snap-on sets—add others any time, 


ye QUICK- WAY to SHARPEN 
CIRCULAR SAWS 


FeSO Sasa alee 8 
Pont te 


Model 6-12P q 
$16.50 roses guick.way Sew Company 


SOUTH BEN 


LATHES * SHAPERS 
DRILL PRESSES 


Send for carslog 
hes OF 


WREST SANDER VE 
USED IN 40 YEARS 
» OF DECORATING” 


PEEL 6-10 FT. OF PAINT PER MINUTE 


Down to Bare Wood. 


v= kin 


tin one stroke! 
Flat irved or grooved surfaces se siding, ‘boats, 
ors, woodwork «= fou can peel them all Beiter and 


Dover operates of 118-120V A.C, of D.C. household 
current Is sturdy starped-stel casing and heavy-duty ceramic 
Semen assure long le, even under dal use. teers 
from your hardware or paint store, of write today for 
fast delivery. You must be satisfied or your money back! 
LECTRO DIVISION, OTTO KONIGSLOW MFG. CO. 
Dept. 3-C, 2189 West ‘26th Street © Clevelond 13, Ohio 


YOU, TOO, muvine KS NOW | MOVE To TOP 
| CAN ENJOY 


VACATION FUNC ALLIN 
4 OUR NEW MOOW 
] HOME THAT WE TAKE 
WITH US WHEREVER 
WE GO. WE TURNED 
_P WORTHLESS RENT 
(RECEIPTS INTO REAL 
( HOME OWNERSHIP. 


Gleaming streamlined exteriors sheath a world of living 
comfort that is completely furnished and ready to set-up 
housekeeping. Modern all-steel kitchens feature built-in 
cabinets, sink refrigerator and range. Automatic heating 
system, with scientific insulation, assures wermer winters 
and cooler summers, America's finest mobile home, every 
New Moon includes everything for BETTER LIVING — for 
housing, travel and vacation fun. 


eet ° Send for your copy NOW!" 
PORTER-CABLE MACHINE CO., 1686 N. Salina St., Syracusi 


Go anywhere 
with trail 


HYDRAULIC BARGAINS 


105° tbe.) SALE s20.08 Pd 


BunDEN SALES COMPANY 


nee TH 


A CRAFTSMAN’S GIFT) 


FAMOUS DREMEL ELECTRIC MOTO-SAW 
Here is a genuine craftaman's tool with doz 
ha of household and. workshop 
Bertect forall sorts of coping 
making “window. valat 
hacks: novby projects, 


OF 
“WOODWORKING 
WISDOM" 25¢ 


<i 
TRUE TEMPE. ‘R 


TOMMY AXE 


Hundreds of uses! Does the work | 


of heavy hatchet or light oxe. | 
Dynamically balonced power for 
chopping, driving, nail pulling 

Highest grade steel coated with 

rust-resisting black. 1544” hickory 

handle, fire hardened to resist 

weather and wear. At your fo 

vorite hometown hardware store. 

True Temper Corporation, Cleve: 

land 15, Ohio 


For over 100 years maters of fine tools, fishing reds, golf shafts 
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/ HOLD-E-ZEE 


The Original AUTOMATIC GRIP 
SCREWDRIVERS 


See these popular, high-quality 
[drivers with the exclusive Gripper 

that holds, starts and sets up 
screws in ee places 


HEAD ScaEWS Desa eS | 


/f 
y/ 


At Leoding Dealers Everywhere 
UPSON BROS., INC., ROCHESTER 4, N. Y. 


POWER mower 


with thle DRIVE CUTTER ASSEMBLY 
Constructed for those who 
Salid'thetr own mower or to replace 
Your old cuiter assembly, Com 

rote wit a ‘dou: 

le ball 


DRAINS Cellars, Laundry Tubs; ~ 
q 


ULATES Oil; IRRIGATES Gardens 


BELLE MEAD 3, N, J 


BRONZE FOUNDRY 


Schools and Home Workshops 


¢ your own castings of 


Also Gear Pumos 
LABAWCO PUMPS, 


Says Clay Smith, top U. S. Racing Engine Specialist 
GET SUPER POWER with WATER ALCOHOL INJECTION! 


‘Your car can't give its best on the low-octane gas now sold, but auto engineers agree 
that the extra cooling of wateralcobol inside the eylinders prevents overheating, detons- 
tion and. power losse—boosts horsepower, speed, and gas mileage! ‘The precision 1953 
Gets-Gane Injector sot only Blends “inner coolec™ with the fuel vapor, but remulates 
fhe smount according to engine requirements, under all conditions. Burns ip to 1 Ral. of 


Mh 


FOLLOW. THESE 


EXPERTS’ ADVICE! | Water or water-alcohol mix per 10 gals. of gas. Over 150,000 satisfied nsers! 
Clay Smith, tune of todian OCTA-GANE SAVES MOTOR 
Pemoeney Ta 1. Use regular gas in high compression engines safely. 
The road. 2. Use higher compression—get greater power on premium gas. 
3! Gain fuel mileage—increases up (0 30%. 
s research: “Bet £ Eliminare detonation and overheating—save engine damage risk. 
tee performance on | Octa 5. Arrest carbon formation—increase valve and spark plug 
Gane and regular gas than 
am ne iets ‘The 1953 Octa-Gane, only all-bronze, exhaust operated injector on the market, features 
Gov't Stal: = Mileage! micro-finished plunger with needle type metering and spring loaded valves, and is full 
1 St ceased apts | Ruatanteed for 90 days. Easily installed on any car, truck of tractor. Price, complete w' 


gett jmreated up fo) Alien ‘corrosion proot teak, all peceaary bracket, fins, Mines, 
i Bee tions only al manifold kit 31-85 extra), “Shipped postpaid, or send $5.00 


inh, 
deposit, balance COD. Calif. buyers, please include 3% sales tax, 
F"Ewcine rnoDucre wre. 60. 
DEALIEA - Wikis oniyour lamnieed 1 i Heverty Tia, Devt. 
WRSt| Wetho eni vest Hetiorheed te) | oe Anaries 22, Callfornin ! 
complete infermetion. 1. Tease slp 1958 Octa-Gane for Keon 
Rapti Sy eat 
1 1 
' ' 
1 vene 7 =I 
1 check nclowed” [Depot Rnclowed 


tO sito rosinaia” U snip con’ 


BUILD YOUR OWN ARC WELDER 


OR LIGHT a aE 
300 


h, $15.50 [0° 


atta your oa 


pa 


= & 


$4.95 "ai we" 8750 li, Si, 
Rap ke WR a ere pen 


@ GENERAL SALVAGE CO., 2922 €. 27 st., Dept AIX] 
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ssh 


best 
white tape 
made 


The new Evans “White-Tape” has 
everything you'll find in tapes cost- 
ing over $1.50—plus. “ 


quick reading insid 
© blade 14" wide made of finest 
—Bonderized 

© blade replaces 


nark with flick of thumb, 


© unhe 
Prices high 


vara Sold only through retailers. 
CO _Ellzabeth, NJ, Montreol, Que 
Bent sters of Evam 6.1 Fabing Rule ant “Fvhtna Yerdurnt Y 


NOW! SAW 2x4’s 
IN ONE EASY CUT 


in far west and Canada, 


AMAZING NEW SAFE- 
CUT BLADE ALLOWS 
ANY 1%" DRILL TO 
WHIZ THRU HEAVY 
LUMBER, WALLBOARD, 
PLYWOOD, ete. 


PRODUCTS CO. 


ARROW METAL 
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sard-of low price*: 10-ft, $1.49; 8-1. $1.19; 6-f.98¢. | 


WELLWORTH COMPRESSORS 
Petes ie be panes st E 
ae 


C.t.m. Operates with 24 0r 
Sn Szessor with 12? £2: 
as shown’. 


rok 


SELF.SER 
DISPLA yice 


Amazing NEW “°x™EeX TRIMS 
Sit MOWS 
wer ‘and MULCHS 


LVER-COINS 


ow Lightweight 
perior perform- 
onthly payment 
FREE LITERATURE 
FISHER RESEARCH LAB., INC, 


pat ato CALIF. 


Explore the MICRO-JUNGLE! 


Triple-turret microscopes 
as low as... . $9.95 
New Quadruple - turret 
els (asshown) $16.95 


SELF-CHARGING 
NEUTRONIC PLATE 


LIFE-TIME 


Battery Actually Lasts the 
LIFE OF YOUR CAR ! 


PHOTOS REVEAL WHAT 
NAPPENS INSIOE BATTERY 


‘any reason 
Sor 6 times es long 
batteries have been 


Tead battery plates which erumble, fall 
iy “short out,” the ame 
e Lifetime battery are 


‘cane and event 
Seveloned fe 
molecular stability. 


iperes higher power 


Lie 


Life 
‘when you trade in. 


6-4 Year Guarantee 


Aached by $75,000 Invorence 

No other battery produced today—or probably for many 

IR 0 Ginette take ihe eerie’ Ever 
etime Battery must pas rigid tests for peak power, 

tndurance and’ automatic recharging belore i even 

ieavesthe factory. Guaranteed to give 100% 

serie for 6 eae. Gece gurantee 

indoae 


do beter co so much ond wear oot 0 1000? EVERY 
YAR, about 47% of all car owners have to poy #16428 or 
4 new battery. Why? Can't Botcrics be improved? 
HERE ARE THE FACTS: technically, there never hes been 
tehy a battery could not be built tht tould ant 
| ‘cr Zonventionl batteries foc, 
ils for years bat have net be 
f) tothe American public because of foreign patent rights 
AT LAST basic Cerman patents plas American 
|) frouchow have been combined to produce this Lifetime Bar 
tery at the cost of an ordinary battery! 
} Charges ond Re-Charges Automatically — Under exact 
| Mteries were deliberately diecharged 
| each time they sutomatically “Bounced hark 
} 


Woh Amperage Engineered fos Se Arce UeWih more than 
sn any other car battery, the 

c battery given an added boost needed for quick starts 

in coldest climaten. Can't freene even at sub-zero ter 

Far more power than needed for ta 

dows, lights, radio, heater, horns, wipers electric fuel pumps, 


Full 6 Year Guaranten Saves You Up to $90—The 
fasts 14 year at am average cost of $1955, 
Gryear period. Why keep throwing this money 

ve battery can easily be transferred to your new car 


OURLE-remroRceD 
Carat Cxse IMSULATES 
‘AGAINST CHARGE “LEAKAGE” 


PERMANENT MEUTIONIC 
sare ieotaee 
‘AUTOMATIC! 


FIBERGLASS INSULATION 
Seat feet eincUCatvon 


=< Qe eurernourre 
hort DereROnAre 


reduction 


ORDER BY MAIL 
we poy shipping 
ty ply you with 
Utetime nd ws your name ond 
ost of 
or ond we wil ship battery of once 


ONLY 


52495 POSTPAID 


1: Neatromie plates 
‘special alloy of high 


electric top and win: 


FREE INSTALLATION! 


We pay cost anywhere. 


TOT W. Washington Blvd 
Please ship LIFETIME 


1 Grolt ($24.95) 
for. 


1D Tenclose 
OF Tenclose $5 deposit: will pay 


Name. 


check, of money order: shipping costs. 
balance & shipping costs COD. 
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A 
{Show me how to make $20 to § 
H '$30 extra money each week 


Boa Poe Bey. Minpspais 1, inn 
Stnd FREE BOOK" 


sot 
foney Making Facts."" 


FREE BOOK 
Shows How to St 


LEVELALL 


FASTER THAN $100 ENGINEER INSTRUMENTS 


1, (=e to 50 Feet or more 


a — a, 


The es Improved 
Water Level 
For Simplest 


GF adjustment and. evere with 
the most eowwal handling it 
principle is 10 simple anyone 
Ean level points quickly ond 
securatey 

For footings, forms, 
boords, sil, hi 
ings, roads, 
piping, farm contouring and oll 

{ senersl construction work nor 
mally needing on expensive in- 
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Easy way 
to strip 


WONDER-PASTE 


sofcens up the toughest paint, varnish, enamel 
Or shellac. Comes off clean at every stroke of 
your putty knife. Atpaintand hardware stores, 
Write for leaflet and advice on your removing problem 
petal Company, 121 Chestnut Street, 


| pes: ARC -WELDER PROENERATOR 


For Light or 


Sharpens round: shank, rile. trom 
ster ue so 


eae i and 


(Conpete <b Strapping, 
Wrench — Gov't Surplon 


i POOP arefepant 12 BIG TEE, 


Pietic Sta x Standerd 3/22" Shanies Reg $600 
I Ce, EPPO. fox 672, Great Neck, 1.1 


SWIMMING EQUIPMENT 
ic SE ry UA ELS Bi: 


pain anal for de 
ina & sinning Dalle to 


85% 
Sid Sue rd eee 


pavevy PHONE SET 


Usd by the NAVY far Flight Onch nd 
4 


ECT LETRSCE KapOR Fac 


Paw sexe conTaINED 
ING UNIT 


% ace ee bys 


anes? 759 
RADIO BARGAINS 


wae SURPLUS WKF 
SS on dowy Seer 


ne Th 


ale 
od tne te nt gb? 23S MARK Vl DRIFT SIGHT. 
30 PAGE CATALOG sate pore tesape Coe, 


reupe, Cotsen 


er Semles = Fectry Closets ond Conn 
Lscheniee Valeou Save on Neriroe, Hand at 
Pocer Tele, Goigete.Seo's Eni 

fovlcs es SEND 2S fr ANOLING 


PALLEY SUPPLY CO. cor.ps-¢, 2243 © vernon Ave, tos Angeles 58 California 
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Answers to “‘What Airliner Are 
You Boarding?" Quiz on Page 104. 


7. Martin 4-0-4 
218 Porutar science 


This Little Car Has Big Ideas 
[Continued jrom page 92] 

makes its contribution, Each wheel is 
insensitive to the movement of other 
wheels, Adding to a smooth ride is the 
fact that the front suspension arms face 
forward and the rear suspension arms 
face rearward, with their pivoting points 
close to the center of the frame. Thus, 
since upward thrust of both front and 
back wheels as they hit a bump is near 
the center, there is no bucking—the car 
remains level. And there are no axles in 
the true sense, The individual drive axles 
to each wheel carry no weight, only 
torque to the wheels. 

Combined with this suspension is a 
spring system that takes only the dead 
tht of the vehicle—and has a full 
eight inches of vertical travel before hit- 
The springs do not have to 
ig, side shock and torsion as 
in ordinary cars. 


New Seat Smooths Ride 


Then there is the No-spin differential. 
This is a complex gearing arrangement 
that gives traction where it is needed. If 
a wheel loses traction, it doesn’t spin fast- 
er, using power to no purpose. Even if 
three wheels lose traction, all engine 
power is transmitted to the fourth wheel. 

As for the smooth ride, a lot of credit 
for that goes to a new type of seat called 
Flotation Motion. The bottom and back 
are all one spring—they give as one unit, 
with the back taking up 30 percent of 
the body weight. 

Another feature, now being tested by 
the Marines, is a flotation kit. This con- 
sists of a rubber bladder that fits around 
the vehicle and is inflated from the ex- 
haust. Lightweight paddles are attached 
to the rear wheels. And the Mighty Mite 
is a motorboat. END 


Change for the Better 


Farmer: “Well, Maggie, now that we've struck 
oil I want you to have some decent clothes.” 
Maggie: “Nothin’ doin’. I've worn decent 
clothes all my life—I'm gonna dress like other 
women now."—Wireco Life. 


i CHA 


“=| BUY FACTORY DIRECT 


‘WORLD'S reer CUARANTEED LIGHT PLANTS 
wPITARS DONT 


MASTER MECHANIC MFG. CO. 


bee oa 
SILAS 
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_ pay You well besides 
1 you will Show them 

= take orders from car 
Whers jn Spare time only! 


It's no trick at all to make extra 
money day after day when you can, 
offer car owners America’s greatest 
Seat cover values. . . and a choice 
of patterns, styles’ and materials 
that will ft their car such as no one 


make big money, whether 
you sell full time or just 
in spare time. OPPORTUNITY TO 
SELL AT WHOLESALE TO GA- 
RAGES, SERVICE STATIONS, 


else in your territory could possibly ETC. 
offer! Free Sample Outfit that fits 
into your pocket . . . complete with $45.00 SET OF COVERS 


+ + will start you taking 1 Own Use 
orders at once. No one can compete 
with you in wide choice, in quality 


GIVEN AS BONUS 
ind in expert tailoring that makes 


ane ht ike & ont ative, And GIVE MAKE, YEAR AND MODEL 
Sree Se neuoeae Slow gine:  OFYOURCAR. Noexperienceneeded. 
Prices that are only a fraction of 

what the customer expects to pay KEY PRODUCTS CORP., 200 N. 
you'll find you can make money 

hand over fist writing up the fast 
orders! Line includes nationally 
advertised sensations like BLACK 
EBONY Saran, in the new Black 
and Silver Watermelon Stripe, 


KEY PRODUCTS CORP., Dept. 636 


! 
beautiful ‘beyond description BAM- | 800 N. Clerk St., Chicago 10, Ill, Meme 
BOO, luxurious, brilliant FIESTA, | Rush Free Sample Outfit at once. 
colorful BULLFIGHTER PLAIDS, | (If you own a car include the fol. Address 
plus many other exclusive patterns | lowing information): 
to choose from, all at unbelievably | Mahe mn-Yeatnnn-Model. City, 2 
low prices. It's no trick at all to Lo 
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Make all the extra money you need 
bt y showing! Every” car 
owner a whot” prospect. “YEAR 
‘AROUND STEADY PROFITS. No 
investment to. make. Actual eat 
covers given to producers for OWN 
tel Yor Pree Selling Xi 
and actual samples TODAY! 


Clark St., Dept. 636, Chicago, 10, Ill 


ERE IT IS! The first book ever published with ¢] 
telling everything the average car owner needs to ki 
— to keep his car purring like a kitten. 

It's NOT a collection of complicated diagrams and hi 
figures for the mechanical wizard. It IS an exciting pict] 
with easy step-by-step instructions and common sense 
understand and use right away to SAVE MONEY! 

If you're an average car owner, driving 6000 t0 10,000 
about $400.00 for Gas, Oil, Summerizing, Winterizing 
Servicing, Tires, Insurance, efc. This amazing NEW book 
at least $100.00 of that figure — not for just one year — 
savings even for drivers who don't touch tools! 


to get 2 to 5 more miles on a gallon! Book 
11 easy ways show you how! — should charge f 
14 common sense ways jobs. Protects 
show you how! 
Everything you LIST shows you 
need to know about all types tell zood sound 


Boc sic know. gamble out of u 
how helps you service and repair every 
popular make far back as 1935 models. 


Where other publishers might charge vince you book will help you save 
about $6.00 for a comparable book, Wisk least $100.00 a year — EVERY year 
SLASHES that figure in half—way down or return it and owe nothing! Send 


to only $2.95. Payable only $1 monthly! money. Cut out and mail FREE-TA 
{ not convinced it will help you Pricy oer ae 
prsigionbo wien meee But first. week's FREE Trial must con Card NOW 
and owe nothing 
Remove, Clean Blowout Protection Battery Care How auch Play Is Mow to Rel 


Crow-Switching  Hepair Sherts and 
Ana Mech MORE: "Breaks 


"Too Much’ locked i 


‘Out asd Replace 


wow tetignten tar Eo 
How to Repate or Teoesucerine, Pumps 
Replace esters Kejart'whecl” —_Thettoet 
suetien ‘Ses ‘Aienment galing 
Lipo define ute and'eck Mont; ‘ow to Wi 
Andtets MORE! And Sock MORE sumaners 
Ante 
SAVE $10.00 Ye $20,001 Unsightly How to Prevent TROUBLE-SHOOTER SECTION ne wot 
ene se eee are “ou Biisien Shows You Mow 0. Correct 'L 
foe wom fo Trace ane 28" Common Cor Troubles! Ses Taine: 
cu lconduaaedepape sr las are 
my emateur con eaaly do with help of How to Adhust ana ce 3 
wh Re-Lioe. rakes icine oe 
vot MORE! Brant i 
Frequently — Gears Grind — Car ano 
Big Double- 10” One Side" Annoving Generator 
Column Pages Notes — he And ote 
of Step-by-Step ine ler Doran ‘Clear 
i ; Wingsiled "ee Remove ar 
Instructions Anyone Can Understand heady TROUBLE ANOOTT Ph seescent Beplae! 
SECTION shows you bow fo quick] Tyramemtly, flags. Gr 
Ways to Save on ‘Assembly of; Hoses, (Gi 
Secvies, Maltenance, Boe tact” | "Souk 
cand Repair of Your Car Feet Woes, Morea Repar 
Book Crammed with Show-How Tease Ebest ot ots a Ff 
ictures, Charts, Diogramal ant Be Inueke hegnuoids Valves" do 
Pictures, Charts, Diag! crn’ dnd Lots MORE! And'Lote MOME Much’ Mor| 
ull Ubrary Size — ln Sturdy Washable Binding Win. HM, Wise & Cons tne. 50 West Sith ster N.Y, do, NY 


Mote people smoke 


than an 
cigarette! 


A = 
Thece must be a reaion whe camer s 
America’s most popular cigarette. That reason y 
can be only one th er smoking 
enjoyment! What better evidence could there 


other 


be that you'll like Camels best, too? Try 
Camels this sensible way: smoke them for 30 
days and see how Camel's mildness and flavor 
please you pack after pack! 


CHARLTON HESTON’s neweut 
movie is “PONY EXPRESS 


(VE SMOKED MOST OF 
THE LEADING BRANDS 
AND FOUND THAT CAMELS 
SUIT ME THE BEST. | CAN 
COUNT ON THEM FOR 
MILDNESS AND FLAVOR 
EVERY TIME! 


